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ABSTRACT
Public transport services in many cities of the developing countries
are inadequate or non-existent. Many trips have to be made on foot or
by private vehicles, but private vehicle ownership is not accessible to the
majority of the population. Increased private vehicle ownership, while
attractive for individuals, might not be desirable for cities as a
whole. Improvement of public transport services in these cities is
very important. Intermediate public transport (IPT) service has
existed for many years in most of the Third World cities. These ser-
vices are usually provided by small-scale entrepreneurs, using locally
assembled, relatively low-cost vehicles. The operation of these services
is generally outside public control. The services have proved to be
useful, not only in providing the necessary public transport services,
but also in providing income opportunities as a main job or as side
income jobs to low income labor.
Governments tend to be biased against intermediate public transport
because of their preferences for more modern and more conventional
types of public transport services, and because of their inability to
control or regulate the IPT systems. Conflict and competition often
occur between the IPT and conventional public transport service, with
the former at the losing end because of government's preference of the
latter.
However, there are numerous trips in a city that can be served by
the IPT systems, as was shown in the case of Bandung. IPTs and the
conventional bus services can be complementary in providing the needed
transportation services in an integrated system. The issue of integra-
tion of the two types of systems is addressed at the functional, the
organizational, and the transit management levels. Functionally, there
should be a coordination among the services provided by each system;
each are providing services for different transit needs and therefore
unhealthy competition can be avoided. The ownership and organization
of the systems are the context within which each system operates and
therefore could be utilized as the mechanism for integration. The
municipal authorities responsible for the total transit system's
administration have the biggest role in facilitating the integration
and coordination of the systems. By selecting the appropriate form of
3transit management organization and ownership, the integration of the
systems can be achieved.
The Bandung case showed that becaks (motorized and non-motorized),
bemos, and minibuses (some alternative modes of IPT systems that exist
in Indonesia) could function with the conventional bus system to serve
the city's public transport needs. A combination of the -unified and
the modal transit management strategies was found to be the most
attractive. In conclusion, it was suggested that IPT ownership should
stay in the private sector while the bus service could either be in the
private or public sector; each has its own advantages and disadvantages.
Thesis Supervisor: Ralph Gakenheimer
Title: Professor of Urban Studies and Planning,
and Civil Engineering
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I. INTRODUCTION
1. The Need to Augment Urban Public Transportation Services in
Developing Countries
It is predicted that by the year 2000, the total urban population
in developed countries will reach 1,000 million while those in de-
veloping countries will increase to 2,200 million (World Bank, 1975).
This increase is by no means solely due to natural increases in the
existing resident population. Migration from rural areas and from
other smaller towns is also a major factor, as shown in the UN demo-
graphic yearbook figures on national urbanization of some developing
countries (U.N., 1974).
This increase of urban population puts a tremendous burden on
the municipal governments of these nations in their efforts to cope
with the large and rapid increases of their urban population. Munici-
pal facilities and services as well as employment opportunities have
to be provided at the same rate as the population growth.
While housing, utilities, and services such as health and educa-
tion are of great importance, the provision of transportation is essen-
tial, not only for the efficient organization and functioning of the
cities, but also for city residents' mobility and access to these
facilities, services, and socioeconomic opportunities. Transport is
critical in connecting people with employment opportunities.
Urban transport is a major problem that a city government faces
within the context of ever-increasing urbanization trends. It is be-
coming more and more difficult for the existing transport infrastruc-
ture and services to facilitate the increasing demands of the growing
population.
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Paradoxically, the problem is further intensified by the dramatic
increase of car ownership. As Owen (1973, p. 8) so rightly states:
"The desire to live in cities and ride in automobiles,
generally viewed as a special attribute to affluent societies
has now spread to most of the developing world. Cities
already overcrowded and suffering critical shortages of
housing and public services, will double their population by
the end of this decade and triple their ownership of auto-
mobiles."
Car ownership ,in developing countries is not only a means for
mobility, it is also a measure of wealth and status. This, in addition
to the facts that the existing public transportation system in most
developing countries is generally inadequate if not totally nonexistent,
and that recent advances in technology have been able to lower the pro-
duction or import cost of cars, can be considered the major factors
causing the increase of car ownership. Table 1.1 shows the significant
increase of car ownership in some developing countries between 1975 and
1979.
Table I.1 Increases in Vehicle Ownership
in Some Developing Countries (19'75, 1979)
Countries Number of Vehicles per 1,000 Population
1975 1979
Afghanistan -1.9 2.6
Brasil 46.5 68.8
Chile 24.8 48.9
Colofnbia 15.6 18.9
Hong Kong 27.7 32.9
Israel 82.0 103.0
Malaysia 39.3 51.0 (1978)
Thailand 6.8 8.3
Tunisia 17.8 19.1 (1978)
Turkey 9.5 14.9
Source: World Road Statistics, IRF 1980
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Experience in the developed countries has indicated that cars
are generally incompatible in large cities, yet in the developing
countries one-half to three-quarters of all cars are concentrated in the
large major metropolitan areas. Although congestion is already a criti-
cal problem, the trend in the developing countries is that by the year
2000 there will be well over 100 million cars altogether -- about six
times the present number (Owen, OECD, 1977). Clearly it is urgent to
address the automobile explosion in the developing countries, before
it reaches the scale of the developed countries.
Although a private vehicle is in some circumstances the ideal mode
of transport, there are a number of drawbacks associated with the
general use of cars in a densely populated space. Many of the existing
transportation problems can be ascribed to the increasing number of
automobiles: an increased level of congestion and number of accidents;
noise and air pollution; the cost and social impacts of providing the
necessary facilities such as roads and parking space; and the adverse
impacts on toher road users. Recently, another concern is the sky-
rocketing fuel consumption where fuel supply is limited. These problems
have raised serious considerations for limiting private automobile use
and more use of public transport.
The dilemma faced by Western countries is the conflict between
increased demand for private car use versus social concerns such as
fuel conservation, environmental impacts, maintenance of environmental
balance, increase in pollution, and community disruption and disloca-
tion due to the construction of transportation facilities. This has
led to the realization that it is important to reduce reliance on
private cars and that there is a need for a more efficient use of
19
automobiles and road space.
The problems faced by the developing countries are somewhat
different. Whereas problems such as congestion do exist in some cities,
a more disturbing problem is the limited access to transportation ser-
vices for most of the urban population. Although car ownership is
increasing, it is limited to a very privileged few. A large majority
of the population do not own or have access to private cars. Thus the
increase of car ownership does not solve the mobility problem of the
majority, who still have to rely on public transport or have to do their
traveling on foot or, in the case of the more fortunate, on bicycles or
motorcycles.
Solving this problem by giving more people the opportunity to own
cars is not an advisable solution (although perhaps it is the solution
most desired by the people themselves). The experiences of the
developed countries coping with increased private auto use and owner-
ship can attest to this notion. Increasing the use and ownership of
private vehicles (recently the Indonesian government has helped its
employees to purchase cars and motorcycles at a low price or with loans
and credit for purchasing vehicles), however desirable, still presents
some drawbacks. It will add to the number of vehicles on the road,
thus adding to the congestion problem, and it will still be limited to
a small part of the population, namely, government employees, who have
access to this privilege. There will still be a large number who can-
not afford or have access to these private vehicles (the very low-
income, the elderly, the very young, and the nongovernment employees
who do not enjoy the credits extended by the government and therefore
who cannot afford to purchase a vehicle). The sheer number of these
20
private vehicles on the streets will greatly tax the capacity of the
existing infrastructure as well as infringe upon the share of road
space of other road users (the public transportation system and pedes-
trians). It is also apparent that in general private vehicles are less
road-space efficient than are public transport vehicles.
Some studies of the travel characteristics in cities in developing
countries show that cars have a limited role in their transportation
services. Most of their population travel on foot, on bicycles, or by
public transport. In cities where public transport is available, such
as Bombay, Calcutta, Lima, Bogota, and Mexico City, 80 to 95 percent
of all trips are by public transport (see Table 1.2). In Bandung and
Yogyakarta, two cities in Indonesia, the figures are much lower - 20.7
and 13.9 percent, respectively. Besides being smaller cities than
the others in the table, the low public transport ridership can also be
ascribed to the inadequacy of public transport service in these cities.
This is supported by the fact that in these two cities, most trips are
still done on foot (59.1 percent in Bandung and 45.5 percent in Yogya-
karta) and trips by private cars are few (5.9 percent in Bandung and
2.1 percent in Yogyakarta).
It is clear that public transportation is important in Third World
cities, and it can be expected that this role will increase as indicated
by the percentage of walk trips.1 These trips range from 9.1 percent
to 59.1 percent of total trips while auto trips are mostly less than
1 While private vehicle ownerships might increase in the coming years,
it is justifiable to assume that a large percentage of the population
will have no access to private transportation and therefore will have
to rely on public transportation or on walking for their trips.
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Travel Methods in Selected Urban Areas (9)
Walking Public Private Cars & Others Total
Transport
Buenos Aires
Madras
Seoul
Taipei
Yogyakartaa
Bandunga
Kuala Lumpur
Caracas
Teheran
Bangkok
Singapore
Hong Kong
Mexico City
Bogota
Sao Paolo
Lima - Callao
Bombay
Calcutta
Istanbul
9.1
22.0
26.9
48.5
45.5
59.1
72.5
56.0
67.2
38.0
13.9
20.7
39.8
54.4
42.0
66.0
67.3
70.6
81.0
83.3
73.7
89.0
89.0
90.4
43.3
(15.4) 18.4
- 22.0
( 4.8) 5.9
2.5) 13.5
( 2.1) 40.6
5.9) 20.2
(46.9) 60.2
(45.6) 45.6
(37.0) 58.0
(29.0) 34.0
(24.2) 32.7
(21.7) 29.4
(19.0) 19.0
(16.7) 16.7
(16.3) 26.3
(11.0) 11.0
(10.7) 10.7
( 8.2) 9.6
- 56.7
a. Taken from Soegijoko,
Indonesia," 1981.
"Traditional Low-Cost Transportation in
Source: This table is taken from Owen, "Automobile and Cities," in
Gakenheimer (1978), The Automobile and the Environment, p.
Table I.2
( 3.0)
1. 1)
(11.0)
(38.5)
(14.3)
(13.3)
(21.0)
( 5.0)
8.5)
7.7)
(10.0)
( 1.4)
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
300.
22
20 percent (only a few are over this number, but nevertheless, they are
still less than 50 percent of total trips). Public transport trips are
generally higher, over 60 percent. Those cities with lower than 60
percent public transportation trips still have a large percentage of
walk trips (such as Bandung, Yogyakarta, Taipei, and Madras) . This
means that the relatively low percentage of public transport ridership
is perhaps due to insufficiency of service and therefore it can be
assumed that an unfilfilled demand exists in these cities.
2
Only in a few exceptions (Kuala Lumpur, Caracas, and Teheran) can
this relatively low percentage be related to the high percentage of
private car use. Thus it could be concluded that the way to improve
mobility of the population in Third World cities is through the improve-
ment of the public transport service.
2. Intermediate Public Transportation (IPT): A Solution
Conditions of the public transport systems in the cities of de-
veloping countries are generally poor, inadequate, or nonexistent.
Many cities in Indonesia do not have intracity bus services, or if they
do, the buses serve only a small area of each city. Poor management
and financial problems reduce the quality of service of existing bus
2 Low public transport ridership can generally be ascribed to (a) people's
preference: distances are still walkable; and (b) inadequacy of the
system: fares are so high that the majority cannot afford them;
inadequate supply results in low levels of service; or the type of
service offered is not suitable to population needs. In most cases
it is (b) that is applicable; (a) applies to limited situations only.
Hence it can be assumed here that inadequacy of service is the main
cause of low public transportation ridership.
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systems. Lack of proper maintenance causes the vehicles to deteriorate
over time. At the end, most of these bus companies are faced with
bankruptcy.
As a response to the inadequacy of their public transport service,
in the cities of many developing countries a locally generated type of
public transport service has emerged. These "ready-made, demand acti-
vated mass transport systems" (Jacobs and Fouracre, 1976) in their
various forms can be considered a spontaneous response to the need for
public transportation, especially when the more formal or conventional
system (such as bus service) cannot adequately meet this demand. These
types of public transport have been known under various names such as
the informal urban transport system, low-cost urban transport, tradi-
tional transport, intermediate public transport, unincorporated trans-
port, simple transport, unregulated transport, and alternative transport.
The different names given to this type of public transportation system
can help us to better understand its nature. It is an intermediate
type, since it provides services that are halfway between private trans-
port services such as taxis and private cars, and mass transport such as
buses. Some of these public transport systems are traditional types of
transport in the sense that they are based not on modern technology
but on the inventiveness of the indigenous population to serve its own
needs, adapted to that population's situation. These systems are con-
sidered a low-cost type of transport in terms of construction and
operating ocsts. Sometimes their fares are also inexpensive. They are
part of the informal sector - they operate on a small scale in terms of
number of vehicles owned and amount of capital needed for operation;
entry into the industry is easy, and there are no formal and fixed rules
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or schedules or operator working hours. According to Grava (1976) the
key concpets of these types of transport appear to be flexibility and
responsiveness. Grava further noted that they have the following
characteristics:
(a) developed out of local transportation needs, not deliberately
planned by official bodies;
(b) relying on ha'rdware that the local community can afford and main-
tain;
(c) labor intensive in the nonskilled or semi-skilled levels, therefore
providing a job market for the unemployed and migrants to the city;
(d) in general, using small vehicles that enable the systems to pene-
trate and serve areas in the city with narrow streets, still quite
numerous in many Third World cities;
(e) small vehicles also enabling the operators to maintain a high fre-
quency of service and low fares as well as a personalized, door-to-
door service;
(f) requiring only small investments so that persons with limited
financial resources can still join the enterprise, securing the
provision and enlargement of the vehicle supply for the system.
These IPT systems have proved to be useful in supplementing the
formal public transportation systems in cities such as Istanbul, Jakarta,
and Manila). In some cases, the formal or conventional systems have
even been losing ground to these informal systems. Istanbul is one of
these cases (Sanli, 1977). However, due to their unregulated manner of
operation, the use of old vehicles jeopardizing the safety of the pas-
sengers and disrupting traffic flow because of frequent breakdowns, and
the official government views of these types of transportation (such as
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because they use human power, they are inhuman and therefore not compa-
tible with the modernization efforts and development of the cities)
these systems have always been viewed negatively. In Indonesia, govern-
ment attitudes toward these informal public transportation systems have
ranged from indifference to hostile. Whenever possible, the government
has preferred the elimination of these systems (specifically the pedi-
cabs - the becaks), either by force (such as banning their operation
completely) or by regulations limiting their operations. A problem that
is the consequence of this policy of limiting or banning IPT operations
is that since an alternative is nonexistent or cannot cope with the
additional demand, a number of areas and people remain unserved. This
is clearly shown in the case of Jakarta with the banning of becaks from
serving certain areas. This ban has resulted in increased use of
private vehicles and in added inconvenience for those who do not
have access to private vehicles. These people have to walk, use over-
crowded buses with low frequencies and unreliable schedules, or use
taxis (if available), which are mostly unaffordable to the majority.
The introduction of a motorized version of becaks resulted in higher
fares and longer waiting times since the production of these vehicles
cannot keep up with demand, In Bandung the government tried to reintro-
duce regular buses.3 However, the buses used were too large for some
of the routes, resulting in more traffic congestion. In addition, due
to their size, these buses can operate only on a few streets, leaving
3
Bus service was available in some areas in Bandung in the 1950s but
went out of business in the early 1960s.
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a large number of people to remain unserved. This, in turn, has induced
the becaks to disregard the rules and operate in areas that are actually
off limits to becaks. In trying to reinforce the regulation, officials
have seized the becaks, which has meant a great loss for the becak
operators.
Another problem related to government policies on IPT concerns the
drivers. Limiting or banning driver operations means a financial loss,
or for some drivers, loss of their main source of income. Efforts to
alleviate or reduce this problem have been undertaken by the government,
among other means by providing credits and training to these ex-drivers.
However, there are more ex-drivers than the government can afford to
retrain or to extend credit. Without any government assistance it is
difficult for these ex-drivers to switch to other occupations. Bus
driver training takes about one month, so besides needing time, money
is also necessary to provide for their families while these ex-becak
drivers are being trained. In addition, there are many more ex-becak
drivers than there are jobs driving and conducting on buses.
What has been presented above indicates three major points to be
considered, namely, (a) there is a need for public transportation in
cities of the developing world; (b) the conventional public transporta-
tion system (the regular bus service) has proved to be inadequate to
meet the demands; and (c) while IPT has proved its ability to provide
adequate and useful services, government policies on IPT have been
detrimental or nonexistent at best, adding to the resultant transport
service inadequacies; in addition, IPT drivers who lose their jobs
because of government policies on IPT need assistance in finding other
jobs. These three points lead to the belief that IPT's potential to
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serve the urban public tranpsortation service needs should not be
disregarded, and that IPT can also help provide the needed additional-
employment opportunities in Third World cities.
IPT can be expected to improve the city's transit system in
serving those areas that cannot be served by the conventional bus ser-
vice. It can serve larger areas than buses because it uses large num-
bers of small vehicles, and for that reason it can also provide a ser-
vice with higher frequency. Based on its vehicle and operational
characteristics, IPT can be used to supplement or complement the
existing conventional public transport system. Wherever the conven-
tional system does not exist, IPT can provide services normally given
by the regular bus, for example by the minibus types of IPT. Due to
its flexibility, IPT can also be tailored to serve specific needs that
can only with great difficulty be provided by the conventional public
transport system, such as becoming a demand-responsive mode when needed.
Thus IPT can function with fixed or semifixed routes and schedules,
like the conventional public transport system, or as a demand-respon-
sive system. The type of vehicle selected and service characteristics
considered to be appropriate for a particular city depend very much on
the type and size of the city. As was stated previously, there are
many types of IPT comprising a whole range of vehicle size and capacity
as well as type of service offered. The assumption here is that type
and size of city for which the service is being considered will indicate
the type of public transport service to be most appropriate (in terms
of size and type of vehicle and service to be provided). For example,
in the case of Indonesia, cities like Jakarta (population about 6
million) might require a system with medium-capacity to high-performance
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modes, such as the regular or express bus in the medium-capacity cate-
gory or light rail transit as the high-performance modes (Vuchic, 1979)
for some parts of the city, while for other parts, low- or medium-capa-
city modes might be more appropriate. In dense residential areas with
narrow streets (the urban kampongs), low-capacity modes such as IPT
modes might be more appropriate. For cities as large and as complex
as Jakarta, an integrated system comprising IPT and the conventional
transit is necessary. Medium-sized cities like Bandung, with a popu-
lation of between one. and two million, might best be served by medium-
capacity or even low-capacity modes. This service can be provided by
conventional medium-capacity modes such as the regular bus system
complemented by IPT (in an integrated system) or by IPTs only. For
small cities like Yogyakarta (population under 1 million) IPT service
alone might suffice.
As mentioned, there are a number of IPT vehicle types, each with
its own characteristics and therefore each suitable for different
areas. In a city, public transportation service can be categorized
into linehaul and distributing or feeder services, The minibus-type
IPT (jitney, minibus) can be used to perform the linehaul service in the
small to medium-sized cities or in some low-density areas in large
cities. The distributing feeder services can be performed by smaller
sized vehicles (such as the becaks or motorized becaks in Indonesia).
For large cities, IPT can provide the feeder services. Thus, it is
considered here that IPT and the conventional transit system can perform
complementary services. In fact, IPT and the conventional forms of
public transport form a complete spectrum with regard to size, opera-
tional characteristics, and service rendered as well as technology.
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Competition between the two will emerge only when there is no differen-
tiation in the functions each performs in the total urban public trans-
portation system. Due to the structure of their vehicles, their per-
formance and service characteristics, and their spatial and temporal
coverage, complementarity between the two types can be expected. This
can be achieved through differentiation of functions and markets served.
The choice of the appropriate type of mode (related to city size,
structure, and travel pattern and population demand, reinforced by some
regulation and support by the government will greatly enhance the
potential of IPT as part of the public transportation system as well as
of the urban economy by means of the income opportunities it can offer.
These opportunities are not limited to vehicle owners or operators only,
but also include the additional jobs generated from supportive indus-
tries such as the production or assembly of IPT vehicles and spare
parts, or maintenance shops. These industries are all based on the
available level of technology and so are within the capacity of skills and
and capital affordable by the population. This industry in turn can be
expected to attract and involve a large number of the working population
in this sector.
3. Issues to be Resolved
A basic issue to be resolved in utilizing IPT in an urban public
transportation system is its integration with the existing conventional
public transport system. Integration and coordination are necessary to
avoid unnecessary duplication of service and unhealthy competition.
When there are more than one IPT mode utilized, then integration and
coordination among different modes are also necessary.
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In a city, different and specific types of travel exist for
different purposes, different distances, and different destinations.
These trips are taken by people with different socioeconomic charac-
teristics, hence who have differing needs and priorities in their
trip demands. The city's structure and street network also influence
the trip patterns of the population as well as the transportation
services that can be provided. A city with a radial structure of
street network and centrally located CBD might need a CBD-oriented
linehaul service (CBD transit) and circumferential crosstown transit.
A multiple-nucleated city (Jakarta for example) will need a crosstown
linehaul service interconnecting the many centers of activities,
radial routes into these centers, and circumferential routes around
each center. In addition to the linehauls (CBD or crosstown), there
will be a need for local service that is more flexible in terms of
routes and schedules than are the linehauls.
The choice of linehaul and local service to be provided depends
on the population's trip patterns.
IPTs in Indonesia -- and also in other countries such as the
Philippines, Thailand, and Malaysia -- consist of more than one mode
ranging in size as well as flexibility of service. There are the
becaks, motorized becaks, and KAJ IV (see Chapter III for detailed
discussion of these modes), which provide the most flexible service,
a door-to-door service, and the smallest capacity - two persons per
vehicle. Then there are the bemos, which are larger, carrying 7
passengers; and the minibuses with a capacity of around 15 passengers
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per vehicle and serving fixed routes with flexible stops.4
These different modes can serve different (specific) trip needs.
It is attractive to have a variety of public transport services to
serve the different needs. In some cases it is even necessary to have
more than one type of public transport service. The usual range of
services are at two extremes: the taxi service, which is expensive,
and the fixed-service provided by buses or rail transit. The IPT
provides alternatives in between the two extremes.
However, the use of more than one mode raises the issue of inte-
gration and coordination among the modes, This integration and coordi-
nation can be approached through role definition and assignment for
each mode. For this purpose, it is important to define and identify
the different trip needs in a city, and select the mode and service
type that is the most appropriate for each trip need. This way, it
is expected that the total transit service will be more efficient and
effective since no unnecessary duplication and therefore competition
would exist.
The next issue to be addressed regards the organization and manage-
ment of these systems. This aspect is as important as the choice of
technology (including service policies) for the public transport system.
Inefficiencies can arise if this aspect is neglected. A range of
options exists for ownership and organization of a public transport
service. Appropriateness of ownership and organizational form depends,
among other factors, on the city transit management adopted: the con-
cessionary, the unified, or a combination of both management strategies.
4
Not all cities have all varieties of IPT modes. The most common are
becaks and minibuses.
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Other factors affecting this aspect are economies of scale of the
operation, and available financial resources.
The final issue to be addressed is with regard to the operational
framework of the IPT system, namely, the government's position on
these systems. The government's (local as well as national) supporting
policies and regulations are important aspects in the viability of the
IPT system and in its integration with the conventional public trans-
port service. Supportive policies can be directed to availability of
credits for the operators to maintain or upgrade their vehicles; it
can be directed to facilitate the setting up of cooperatives to assist
operators financially or managerially if needed; finally it can be
directed to the ease and feasibility of obtaining vehicles or spare
parts for the operators through policies on import (if some parts of
the vehicles are imported) or on the production of the vehicles.
Other policies by the government to assist drivers can also be
through the provision of driver training facilities for not only
driving and traffic regulations but also vehicle maintenance.
The enforcement of traffic regulations as well as of transit
system standards of service and operation would be a positive step
toward the integration and coordination of the IPT and the conventional
public transport systems.
4. Process of Analysis
The objective of this study is to examine the potential use of
IPT in an urban public transportation system. IPT is assumed to be
able to serve some of the different types of transport needs that
exist and that are not adequately served by the conventional public
transport system. For a public transport system consisting of more
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than one mode to perform effectively, it is necessary for each subsystem
to operate as an integrated system. The integration can be functional,
temporal, or spatial. A clear role definition and roles assignment for
each system is important in order to determine what type of services
each subsystem is expected to perform. The task of coordinating the
total transit system is in the hands of the municipal transit authority.
The appropriate forms of the ownership and organization of these sub-
systems is very important in facilitating this coordination. Therefore,
what needs to be determined here is twofold; (1) the different trans-
port needs that are to be addressed by each type of system, including
the service policies for each subsystem; and (2) the appropriate forms
of organization and ownership of these subsystems. Hence, in this
study the porcess of analysis are as follows:
(1) Identification of service options available. The service and
economic characteristics of existing IPT systems are examined.
No new concept is introduced here since it is assumed that what
is currently available should be sufficient. Then several opera-
ting strategies (such as route, stops, schedule, fare structure)
are examined and combined with the different existing IPT systems
to arrive at a number of service options available. The conven-
tional bus service is also included in this analysis,
(2) The second step is the assessment of trip patterns that exist in
the city. Trips are categorized by distance, purpose, time of day
undertaken, and destination for each group of population charac-
terized as market segments. A market segment is generally identi-
fied by income, age, sex, education, vehicle ownership, and other
characteristics. However, in this case study of Bandung, where
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data trips are aggregated by zone, the market segments are identi-
fied according to the averages of the income of the zone, vehicle
ownership, and density and location of trip origin with respect
to distance to the CBD. The considerations for the choice of vari-
ables to identify the market segments are as follows. Ownership of
of private vehicles and income will give indications on type of
service preferences as well as priorities of service qualities
considered important. Density of the area will denote the demand
density as well as the operating condition for the vehicles.
Location of trip origins with respect to distance to the CBD is
assumed to give an indication of the average trip distances in
the zone and therefore the type of service needed by the zone.
(3) The availability and quality of public transport service to the
CBD is considered the main characteristic of the context of the
trip pattern. Different levels of availability and quality of
this service will result in different needs and trip patterns.
Therefore, the assessment and characterization of trip patterns
and examination of the appropriate types of service will be based
on this characteristic, availability, and quality of service to
the CBD. This is based on the assumption that the basic structure
of public transport service are routes going to the CBD. This is
especially true in cases where crosstown transit is inadequate or
nonexistent, so that transfers are done in the main terminals of
the public transport, which are generally located in the downtown
area.
(4) When the types of services needed are thus identified, the next
issue to be examined is the provision of the service. Factors
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concerning provision include forms of ownership, organization, and
the total transit system's management strategy. This is an impor-
tant aspect as the mechanism through which the integration and co-
ordination efforts are to be implemented. Government supporting
policies and regulation are necessary for securing this mechanism.
The above process of analysis is not an attempt to do a detailed
transit system design. It is more a sketch plan of'the process, where
the main objective is to get an overall picture of the situation, a
quick first evaluation of the possible uses of IPT as an urban trans-
portation service. Thus the results expected from this study are not
an accurate and exact number of vehicles needed to serve a particular
route, but rather an indication of what types of IPT modes and service
policies can be used to serve a particular area. Based on this preli-
minary screening process of alternatives, a more detailed design and
analysis for the transit system can be undertaken.
The cost analysis and impact evaluation are the next stages of
analysis that are not included in this study. The reasons for not
including them are: first, the objective of the study is more on the
assessment of the service functions of IPT rather than the economic
aspects; and second, the necessary data are not available at this
point and might require a special survey.
5. Bandung as a Case Study
a. The Selection of Bandung as a Case Study
Ideally it would be best to have a sample of different city
types included in the study regarding the potential role of IPT in
serving the city's public transportation needs.
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Time and data limitations did not allow the inclusion of two other
cities, initially intended to be included in the study, one representing
a large metropolitan area, (Jakarta, population 6.5 million) and a
small city (Yogyakarta, population about 600,000). Only the medium-
sized city, Bandung, with a population of 1.2 million, was finally used
as a case study.
However, this focus on a medium-sized city is justified because
it does have the incipient characteristics of a large city but at a
more manageable scale for data handling. The population heterogeneity,
the range of transport needs, the available transit service options,
the distinct structure of activities centers, are all relevant charac-
teristics of a large city and also exist in Bandung. The short dis-
tance of trips, the "self-sufficiency" of a zone as indicated by the
high number of intrazonal trips, and the general socioeconomic charac-
teristics of Bandung still show the signs of a small city, but with a
more distinct characteristics and needs.
Further, the issues faced by the IPTs found in Bandung are very
similar to those in other cities in Indonesia (Indulexco, 1979 and
DLLAJR, 1979 on Jakarta; Fouracre and Maunder, 1978 on Surabaya;
Institute of Rural and Regional Studies, Gajah Mada University, 1977 on
Yogyakarta; Soegijoko, 1980, 1981 on Bandung). Comparisons with IPT
issues in other cities of developing countries (Sanli, 1977 -on Istanbul;
Luna et al., 1978 on Manila; Chiang Mai University, 1977 and Fouracre
and Maunder, 1977 on Chiang Mai; Rimmer, 1979 on Southeast Asian cities)
also indicate the close similarities with those found in Bandung. Thus
is can be assumed here of Bandung's representativeness as a sample for
this study on IPT.
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b. Data Description
The main source of data used in this study is the origin-
destination survey data collected by the Binamarga Directorate General,
Public Works Department for Bandung in 1976. The data consist of
origin-destination matrices for total person-trips, trips by purpose,
and trips by mode; distribution of mode used by trip purpose; and trips
by time of day. These data were compared and supplemented with data
from a study on public transportation in Bandung in 1976 by ITB
(Soegijoko, 1981). Other pertinent data such as land use, socioeco-
nomic characteristics,, and existing public transport service were
obtained from various sources: the Bandung Urban Development Planning
Board, the Municipal City Planning Service, the Road Transport Traffic
Service, and interviews with officials and public transport operators
undertaken at various times between 1979 and 1980.
Since no special-survey was done for the study, many of the data
used were constrained by what was available. Trip needs and trip pat-
tern identification are best if they can be directly related to the
trip maker's socioeconomic characteristics, then aggregated when neces-
sary. However, no such data were available. What was available was
trip pattern and characteristics, aggregated by zone and socioeconomic
characteristics of the population also already aggregated and averaged
by zone. The relationship of trip pattern and mode use to socioecono-
mic characteristics are based on these aggregated data. Whenever
available, the findings based on the Binamarga survey were supplemented
or supported by findings of the ITB study, which was a home-interview
study and thus more individualized than the Binamarga data. Not all
the necessary information was available in the ITB study, hence many
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data are sQlely based on the Binamarga data. Another weakness of the
data used is the aggregation of information on such factors as income
or vehicle ownership, which are aggregated by zone even though some
of the zones are not homogeneous. Enclaves of very high-income popula-
tion in a basically low-income zone resulted in a zone's being classi-
fied as a medium-income zone. In such cases, the author's knowledge
of the city or area was used to support or to modify.the data.
c. Qualification of the Findings
The findings of this study on Bandung have shown the possible
uses of IPT (in this case, becaks, bemos, and minibuses) in supplemen-
ting and complementing the conventional bus service. However, a word
of caution should be mentioned here with respect to the accuracy of the
data used, specifically with respect to the setting up of the market
segments, which were based on aggregated data by zone. Not all zones
are homogeneous with respect to socioeconomic characteristics, for the
zones are based on administrative, not socioeconomic, boundaries. A
check on the socioeconomic composition of each zone can be done either
through a more careful analysis of the zone's homogeneity and the possi-
ble impact on the market segmentation that was done in this study; or
through the examinatidn of specific travel demand analysis for the city,
which will require a separate study. This latter study will greatly
strengthen the pattern of preferences and needs for the transit ser-
vices in Bandung. Nonetheless for the purpose of the present study
such a high level of accuracy is not necessary.
The process of analysis used in this study for Bandung can be
applied to other cities with some minor adjustments. For example, in
larger cities there might be more than one central city area and there-
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fore the main transit lines might not be focused only on one center.
Further, the IPT options available might be different although the basic
structure and service characteristics would not differ -very much.
Therefore the findings might not be generalized, unless to an almost
similarly structured city with similar or almost similar IPT options,
but the process of analysis can be considered to be applicable for
other cities not only in Indonesia but in other developing countries
as well.
6. Organization of the Study
The second chapter of this study assesses the IPT systems that
exist in other developing countries, and compares them with the para-
transit systems that exist in the developed countries. Although both
systems are based on the same concept, they are differentiated in this
study for convenience, and also because there are differences between
the two systems with regard to problems and needs addressed, operating
environment, and therefore service characteristics. Included in this
chapter is also a discussion on IPT systems that exist in Indonesia.
Chapter III describes the context of this analysis: existing
transit conditions of Bandung. City characteristics include population
characteristics as well as physical structtre. The public transporta-
tion service that exists and the population's trip patterns are the
basis for the discussion on the functions of the IPT as portrayed by
the pattern of its usage for various types of trips.
The process of identifying the various IPT systems that might be
used in Bandung is presented int Chapter IV. The framework of analysis
and procedure is described first and then applied in Bandung, using
the available data. The chapter is concluded by a summary of issues
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concerning the alternatives.
Ownership, organization, and management of the systems in Bandung
is discussed in Chapter V. As in Chapter IV, the alternative forms are
discussed first and then the most appropriate selected for Bandung.
Policy implications of the alternative forms of ownership, organization,
and management conclude the chapter.
Chapter VI, the conclusion, presents a summary of findings, some
tentative policy recommendations, and suggestions for further studies
that can refine and support this study.
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II. THE INTERMEDIATE PUBLIC TRANSPORTATION SYSTEM
1. Alternative Transit Systems: Paratransit and IPT
In the past decade, both in developed and developing countries,
an alternative to the conventional public transportation systems has
emerged that falls broadly midway between private cars and the con-
ventional public transit services. This alternative system is
generally called paratransit. However, it is also known by many
other names, especially in the developing countries: Intermediate
Transport Systems (by the Overseas Development Unit of the Transport
and Road Research Laboratory), Informal Transportation System (by the
World Bank), Low Cost Transport Modes (by the International Develop-
ment Research Centre of Canada), Unincorporated Transport Sector
(by Peter Rimmer at the Australian National University).
Although there are similarities between the alternative public
transport systems of the developed and the developing countries,
there are also significant differences. For the sake of comparison,
this study divides alternative public transport into two systems by
using the term paratransit when referring to the system in the
developed countries, and intermediate public transport1 (IPT) when
referring to the one in the developing countries.
Both IPT and paratransit originally appeared in response to needs
of populations that were not being fulfilled by conventional public
1. The term Intermediate Public Transportation was first used by P.R.
Fouracre in his studies on public transportation in South East
Asia for the TRRL (1977).
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transportation systems, but they differ with respect to the kinds
and urgency of those needs. This difference mainly affects the type
of services required and provided as well the context within which
each system operates.
Technology is the main difference between the two systems. Whereas
in paratransit all vehicle types can be classified as unmodified,
for IPT vehicles there are two classes: the traditional (such as
becaks, trishaws, or jinrickshaws) or intermediate (sometimes also
termed adapted, such as jeepneys, minibuses, and.silors).
The only difference in organization of these systems is that
while paratransit can be either a formal or an informal organization,
IPT is mostly an informal one, although some instances can be
classified as semiformal.
Interest in both paratransit and IPT is relatively recent,
particularly that in IPT. Conceptual and development work on
paratransit can be traced back as early as the ]960s with studies
carried out by the staffs of the Ford Motor Company, General Motors
Research Laboratory, Massachusetts Institute of Technology, and
Northwestern University. Interest and recognition on the existence
of IPT systems in the developing countries did not advance until
the mid 1970s following some early studies on paratransit such as
Kirby's study in the United States (Kirby, 1975), Grava's paper on
these systems in the developing countries (Grava, 1976)2 and most
2. Even though articles on IPT had appeared earlier, such as R. Farmer's
paper on Middle Eastern Jitney service in 1967 and S. Grava's
study on the jeepneys of Manila in 1972, it was not until later
that this topic gained wider interest.
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notably, the World Bank's Urban Transport Sector Policy Paper (1975),
in which it is emphasized that high-technology options such as metros
and freeways can at best only contribute tothe resolution of urban trans-
port problems, and that other solutions need to be searched for. Since
that time, studies on IPTs in some developing countries were
initiated by the Overseas Development Unit of the Transportation and
Road Research Laboratory in England, followed by the International
Development Research Centre in Canada which sponsored a comparative
study of four developing countries, and a similar OECD-sponsored study.
Most of these studies are reviews and examinations of existing
situations, problems, and issues faced by the different IPT systems.
As yet there are very few attempts to deal systematically with the
3
system. In contrast, there are many more studies on paratransit
that progress beyond a simple review.4 Therefore, comparing the two
concepts and reviewing the key problems, issues, and approaches to
deal with them will be useful here, to see whether findings for the
paratransit are applicable for IPT.
3. Peter Rimmer's "Urban Public Transport in South East Asia" is one
among these few.
4. Among others: UMTA's Paratransit Handbook prepared by Systan, Inc.;
various UMTA reports in the Transportation Systems Center and
Regional Research Services Dealing with modeling and patronage
estimation of demand-responsive systems; a benefit-cost analysis
study on the integrated paratransit system prepared for UMTA by
Multisystems Inc.
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The following section is a comparative review of paratransit and IPT.
It discusses factors leading to the emergence of the two systems, since these
factors can indicate first the nature of the problems addressed by both, and
second the roles or function expected from these two systems. Reviewing the
similarities and differences of IPT and paratransit is useful for understan-
ding the major issues f aced by each system and for discerning approaches that
might be adopted in dealing with these issues.
There are many different types of alternative public transport
systems, with different functions, and they can be classified by major
characteristics. Not all paratransit classifications are applicable
or relevant for classifying IPT. The different types and their
respective attributes to both paratransit and IPT are examined to show
the range of their expected roles or functions.
The third section of this chapter examines the functions, key
problems, and issues faced by IPT in some developing countries. IPT's
functions can be quite significant in some cities where no other
means of public transportation is available. Even when conventional
public transport service is available, IPT's presence is still
essential to meet population needs.
Problems and issues faced by IPT in some developing countries in-
clude operational problems such as unregulated schedules and routes,
resulting in unpredictability and undependability of the system. The
excessive quest for profit often results in unhealthy competition at
the cost of the passengers' and other road users' safety and
convenience.
The informal nature of IPT organization and management has gen-
erally resulted in friction with the formal public transportation
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system and with government officials. The issue here is how much
government involvement is necessary or how much "informality" is
tolerable in these IPT systems to provide adequate service to the
public. Generally, official attitudes tend to be negative due to
government inability to regulate this sector, and hence official
preference for the conventional public transport is prevalent.
However, the positive contribution of IPT cannot be disregarded. An
assessment of past government policies on IPT and their successes
and failures might help in directing the search for solutions and
future action.
The fourth section is a review of existing intermediate public
transportation systems in Indonesia. Examination of the conventional
system's service characteristics and inadequacies suggests the type
of services that the various types of IPT might provide. This,
together with the examination of the different IPT types and their
respective service characteristics, gives an insight into the possible
roles of both IPT and the conventional system in the total urban
public transportation system. The appropriate strategy of integrating
the two systems should be based on these two factors.
This chapter concludes with some general remarks on possible
courses of action and strategies in dealing with the IPT issues in
Indonesia.
2. A Comparative Review of Paratransit and IPT
a. Paratransit
The birth5 of and increasing focus onparatransit in the de-
5. Or rebirth, since in fact the jitney, which is part of the para-
transit system, has been used in the United States since 1914.
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veloped countries can be attributed to three major factors: changes in the
urban structure that in turn affect travel patterns; the realization of
the need to limit private automobiles; and increasing recognition of a
basic right for mobility for every member of the society.
The flourishing of the automobile industry in the post-World
War II decades has enabled the outward growth of cities. These changes
in the urban structure have induced changes in people's travel
patterns. People and activities have shifted from high-density central
cities to lower-density suburban areas. The largely radial central
business district-oriented travel that prevailed in the pre-World
War II decades has been superseded by new, more dispersed travel
patterns along much lower-density travel corridors. The conventional
fixed-route transit is effective in providing line-haul transit along
high-density corridors, but it is inefficient when serving dispersed
noncorridors in lower-density areas. It is also often inefficient
for the collection and distribution portions of a trip.
Recent developments have brought the realization of the need
to limit reliance on private automobiles. As Roos (1979, p. 142)
stated: "the private automobile demands a high allocation of scarce
resources in the midst of an 'economy of scarcity': it is land and
energy intensive and often results in negative environment impacts."
However, present city structure stresses the importance of transpor-
tation, and public transportation has been expected to provide the
solution. But and rail transit solutions alone have not proved
adequate to serve varying needs in the cities.
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The third factor, the rights of mobility for every member of the
society, is a concept that has emerged in the past decade. This has
directed attention to the problems of mobility for the various social
groups and captive transport users - those without access to auto-
mobiles or to the conventional public transit system: the elderly,
the very young, the mentally or physically handicapped, and the poor.
Many definitions and interpretations of paratransit exist,
but the most commonly used is Kirby's definition (Kirby 1975),
Paratransit services are those forms of intraurban passenger
transportation which are available to the public, are distinct
from conventional transit (scheduled bus and rail), and can
operate over the highway and street system.
Bovy and Krayenbuhl (1978, p. 9) clarified further the concept
of paratransit by stating that it "embraces a series of transport
modes, organizational procedures, and services falling broadly midway
between two preeminent types of conventional transport, i.e. private
cars and public transport services." The term paratransit covers a
wide variety of systems ranging from rent-a-car operations to carpooling
and from exclusive-ride taxis to shared-ride subscription services
(Systan 1979, vol. I, pp. 1-6). However, in many instances carpooling
and car rentals are excluded from paratransit discussions since they
cater to a very limited market.
The paratransit system generally consists of vehicles smaller
than a standard bus and has these following general characteristics
(Kirby 1975, p. 8): vehicles have variable or semifixed routes, share
rides, and some give door-to-door service; passenger access is
determined by prior arrangement, by a prospective passenger hailing a
vehicle enroute, or by telephone. Thus the main feature here is easier
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access and a more personalized service than those provided by the bus,
but less than those by private car or taxi. In terms of fares it is
also less expensive than a taxi, but some cost more than a bus fare.
Paratransit classifications are usually based on the general
service characteristic of the system. Kirby (1975, pp. 7-8) groups
the paratransit modes into three categories: hire-and-drive, hail or
phone, and prior arrangements modes. He then differentiated each
according to its service characteristics, such as flexibility
(ranging from fixed-route to door-to-door service) , ride exclusivity,
means of access to the service, parking requirements, and baggage-
carrying capacity.
Another method of paratransit differentiation was put forth by
Systan Inc. (1979, vols. I and II), whose report stated that the
various paratransit systems differ with respect to their dispatching
coordination (centrally coordinated or noncoordinated), ride
exclusivity, market served (general or an exclusive target market
such as the elderly), means of access to the service (prior arrange-
ment, hail or phone, fixed stopping schedule) and flexibility of
service (route and schedule constraints, level of responsiveness
to demand).
A third method of differentiation was advanced by Multi-systems
Inc. in its report on evaluations of integrated paratransit systems
(1979, vols. I-VI). This classification of paratransit modules was
based on service pattern (many-to-many, point or route deviations),
dispatching strategy (demand-responsive, subscription standing order),
operating entity
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b. The IPT System
Intermediate public transportation (IPT) in the developing coun-
tries has also emerged as a response to the inadequacy of the
conventional public transport system. But this inadequacy is due
to the immense gap between supply and demand for public transport
services, and to the ineffectiveness of the system in its present
operating environment.
In most large cities in developing countries, whenever con-
ventional bus systems are available, the vehicles are too crowded
and do not adhere to their time schedules, resulting in longer and
unpredictable waiting times. Their size limits their area of
operation, and so areas with narrow streets or alleys - which still
constitute a large part of the cities in developing countries -
have to do without their services. On some of the streets on which
they can and do operate, buses also create congestion because of
their size: the streets are too narrow for other vehicles to pass
when the bus stops for passengers. Another problem currently faced
by bus companies is the maintenance, replacement, and development
of their fleets while keeping fares low (fare control is the Indonesian
government's policy to secure access to the service for the poor).
Limited revenues; vehicle age and use beyond capacity, resulting in
frequent breakdowns and high maintenance costs, and the high purchase
price of new vehicles are factors that limit bus companies from
expanding and from giving proper maintenance to their fleets, which in
turn results in further deterioration.
Clearly at this moment rail rapid transit, or the metro, is
not the most feasible alternative due to financial and technological
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considerations. It might not be the most effective solution to the
bus system, and it is too expensive and disruptive to build. It seems
that the present condition of most cities in the developing countries
do not warrant the construction of such a system. In such a situation,
it is only natural that an alternative system should emerge, one
based on local technology and responsive to the population's needs.
The typical IPT system consists of a constellation of loosely
regulated, owner-operated, ride-sharing vehicles, following more or less
fixed routes with some deviations as requested by passengers or
selected by the operator in search of more passengers. It also is
comprised of smaller vehicles that offer private, door-to-door trans-
port. The first type responds to hails anywhere along the route
(although some are supposed also to stop at specific points), and
discharges passengers with equal flexibility; the second type does not
have specific routes. Fares are basically negotiated, but they
increasingly tend to be at a generally accepted level for the ride-
sharing types. In some cases, such as the minibuses in Bandung and
Surabaya, fare limits are determined by the government.
In the developing countries, specific needs, such as catering
to a special group or target market, are not a major factor. The main
issue is rather availability and accessibility of the service to a
large number of the population. Dispatching strategy is also not a key
factor for differentiating the various IPTs in developing countries,
because all services are noncoordinated and there is no centrally
coordinated dispatching.
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One factor of differentiation has been power source: human, animal,
or motor. This is of no relevance in characterizing paratransit, since
all paratransit vehicles are motor powered. Most animal and human-
powered IPTs have recently been replaced by motor-powered vehicles, which
are becoming correspondingly more important in the intermediate public
transportation sector. Another important factor for IPT is the vehicle
type, which is irrelevant for paratransit since there are no large vari-
ations in vehicle types being used and therefore in the type of service
offered. In IPT, large variations do exist regarding the type of vehicles
used and concomitantly the service offered. There are the minibus types,
the jitney types (smaller than minibuses), and the trishaw or its deri-
vations (the smallest type). Their respective carrying capacities are
12-16, 6-10, and 2 passengers. Naturally each has its own type of ser-
vice to offer.
Accordingly, the following characteristics can classify the
different IPT types: route and schedule flexibility; access to
service (hail or waiting at a stop); ride exclusivity; propulsion
power; vehicle type and size; ownership and operation pattern
(driver-owner, rented); framework of operation (regulation and
management).
The service pattern, route and schedule flexibility, and ride
exclusivity categorization of IPT are similar to those of paratransit.
Route can be flexible, semiflexible, or fixed, offering route or
point deviation or door-to-door service. Schedules are usually
flexible: headways are not constant - the vehicle will leave the
terminal only when it is filled to capacity; that time also depends on
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how many passengers the vehicle carries and therefore deviation time
required.
Variety in access to service is less in developing countries,
since the only choice is between hailing or waiting at a stop. Access
by phone or by prior arrangement is uncommon, especially for intra-
urban transport. Ride exclusivity patterns can be only ride-sharing
(jitney, minibus, dolmus) or exclusive (becak, motorized becak, trishaw).
The IPT vehicle is often a (usually old) standard passenger car
(such as the dolmus in Turkey), sometimes a production minibus, and
more than occasionally a small garage-adapted vehicle using a jeep,
small truck, or minibus chassis (the jeepney in Manila, the silor in
Chieng Mai, and the Honda or Colt in Indonesia). Another type of IPT
vehicle are those built around the European heavy-duty scooter or a
variation of it. It is a small tricycle unit that has a seat in front
for the driver, who operates a handlebar steering gear behind a
plastic windshield, and a passenger compartment behind him that can
accommodate two paying passengers. Of this variety are the motorized
rickshaw in Karachi, the bemo, bajaj, and helicak in Indonesia
(sometimes also termed the "fourth mode of public transport" - KAJ IV),
The becak is the same type of vehicle; but it is pedal-powered and not
motor-powered like the ones mentioned previously.
The IPT system's ownership-operation pattern can be individual,
private company, group, or collective ownership; rental; or public
ownership and operation. In most cases an IPT vehicle is individually
owned, either owner-driven or rented out. Only very rarely is it
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publicly owned and operated. The regulatory framework within which
it operates can vary from government regulated and operated, publicly
regulated but privately operated, operated marginally to the law, or
illegal. Illegal operation is usually due to the recent government
policy of prohibiting IPTs from operating completely or of restricting
them to specific areas, while demand for their services is still
large, as is the case of becaks in Indonesia.
Most IPT vehicles are owner operated or operated by a member
of the owner's family or a close relative. This is the case with the
dolmus in Turkey, the minibus in Indonesia, the silor (minibus) in
Chieng Mai, and the motorized trishaw in Karachi. However, this is
not the case with the jeepney in Manila and the becak in Bandung,
where the vehicles are mostly rented from other people.
Municipal control of IPT is usually limited and is not enforced
to any great extent. Daily operations are organized entirely by the
drivers, with government regulations acting only to control this
operation such as putting limits on fare levels, number of vehicles
allowed to operate on the street, entry of new operators, and areas
where the system can operate. However, the effectiveness of these
regulations is questionable in some cases. Using one operating
license for more than one vehicle is common in the case of becaks,
so that the actual number of vehicles is much higher than the
registered number. Operating in an area where they are prohibited is
also a familiar occurrence - becaks in Indonesia as well as jeepneys
in Manila frequently operate on bus routes. Carrying above the
passenger capacity limit is another frequent driver violation, much
to the consternation of government enforcement officers.
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c. Comparative Aspects of the Two Systems
To summarize the above discussion, the following table of
major characteristics serves to illustrate the comparative aspects of
the two types of systems.
Table II-1 shows that both IPT and paratransit have similar
service characteristics in terms of routing: both can have fixed or
flexible routes or route deviation. However, the two systems differ
significantly with respect to other service characteristics such as
scheduling, means of access, ride exclusivity, market served, and
fare flexibility. Means of access to IPT services is only by hailing,
waiting at a point along the vehicle's route, or going to an informal
gathering location of the vehicles (an informal terminal). The IPT
also does not explicitly cater to a special (target) market such as
the elderly and handicapped, as paratransit does. However, spontaneous
preferences by different markets for particular vehicles or systems
may make it seem that different IPTs serve different markets. Fare
flexibility differences between IPT and paratransit are that for
paratransit fares are fixed, while for IPT some fares can be
negotiated.
Generally, major issues faced by both paratransit and IPT can
be categorized into:
a, Operational issues, including regulation, coordination, and
integration of the various systems' operations within the
paratransit and IPT systems themselves as well as between each
one and the existing conventional transit;
b. Issues related to provision of service, such as funding,
organization and management, and labor issues;
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Table 11.1 Major Characteristics of Paratransit and IPT
Major Characteristics Paratransit IPT
A. Service Characteristics
1. Routing: a.
b.
2. Scheduling: a.
b.
c.
3. Means of Access:
4. Ride exclusivity:
5. Market Served: a
Flexible route
Route deviation
Fixed route
Unscheduled
Semischeduled
Scheduled
a. Fixed stops
and schedules
b. Hail
c. Phone
d. Prior arrangements
a. Exclusive
b. Limited ride-
sharing
c. Public
General market
Target market
6. Fares: a. Negotiated
b. Fixed
B. Technology
1. Vehicle type: a.
b.
c .
Traditional
Intermediate
Modern
2. Propulsion: a. Nonmotorized
b. Motorized
Organization
Scale: a. Small
b. Medium
c. Large
2. Ownership: a. Private
b. State/Municipal
3. Management: a.
b.
c.
Informal
Formal
Semiformal
Yes*
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
No
No
Yes
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Sometimes
No
No
Yes
No
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
No
Yes
* Yes means that it is possible to have that
necessarily so.
characteristic but not
C.
1.
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C. Institutional issues: the coordination of the pertinent transit
organization and public institutions;
d. Policy issues, which are related to the government's national
objectives and strategy;
e. Planning and design issues, such as the planning process,
modeling, and evaluation of both alternative systems.
The major cause of differences of issues between the two systems is the
more flexible nature of IPT as compared to paratransit. The informality
of IPT organization and managements does not make easy a systematic
analysis, a difficulty compounded by the fact that most of the time, appro-
priate data are not available. This makes it difficult to set up formal,
quantitative models. Approximations, some round-about ways to obtain
information, and rules of thumb have to be used as supplements.
With regard to operational issues, the difference between the IPT
and paratransit is that in paratransit the main concern is the
coordination and integration of services, while for IPT the concern is
more regulatory issues, although integration and coordination are
also important. With regard to provision of service, the difference
can again be attributed to the informality of IPT. Since paratransit
is more formalized, there are certain service requirements to be met,
and this makes funding a major issue. IPT service is provided by
individuals who have the funds to operate the service; thus service
standards are not rigorous and therefore do not pose a major
financial problem. Labor and management issues are also of less
importance than in the paratransit case.
Institutional issues are of major importance to the IPT system,
again due to the informality of the service organization. These are
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discussed further in sections 3 and 4. The differences between IPT
and paratransit are reflected particularly in the last group of issues,
that of system planning and design. The planning process will most
certainly be different because of the difference in the decision-
making environment of the two systems. The design of the alternatives
that incorporate modeling activities will basically be similar,
although modification and adaptation, as mentioned previously, are
necessary. The evaluation processes will be different because of
the different criteria of evaluation.
3. Functions, Key Problems, and Issues of IPT in Some Developing
Countries
a. Functions
As mentioned, the inadequacies or the nonexistence of a con-
ventional public transportation system in cities in the developing
countries has resulted in the need for an alternative, the IPT. But
due to its nature and manner of operation, the IPT poses problems
that are of concern to the government. A review of these problems
as well as the functions of the IPT in the urban transportation system
will be set out here.
Despite their unofficial nature, IPT systems do have a function
in the urban transportation system. About one-half of the passengers
carried by all means of mass transport in Istanbul use the dolmus
(Sanli 1977).6 The jeepneys in Manila account for about 50 percent
of the daily total trips in the city (Luna 1978, p. 5).6 In Chieng
Mai, of the estimated 225,000 daily trips by public transportation,
6. All references about Istanbul come from Sanli 1977 and about Manila
from Luna 1978.
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approximately 90 percent are made by the silors (minibuses) and only
10 percent by conventional buses. Minibus passengers come from a much
broader spectrum of educational and occupational levels than do the
conventional bus passengers (Fouracre 1977). In Bandung, 26.8 percent
of total daily trips are by minibuses and becaks (42.8 percent are walk
trips). (Soegijoko 1981)
Table 11.2 Approximate Figures for Paratransit (IPT] Fleets
and Their Share of Modal Split in Selected Cities
City Population Number of Paratransit Paratransit
(1968-1972 Paratransit Vehicles as Share of
Vehiclesa a Percentage Modal
per 1,000 of all Motor Splitb
Inhabitants -Vehiclesb
Manila 1,400,000 10 .5 c 9.0 c 55-70
Ankara 1,250,000 8.5 40.4 69
Istanbul 2,800,000 5.5 13.0 41
Lima 2,850,000 3.0 5.0 34
Beyrouth 600,000 3.5 2.0 33
Seoul 5,550,000 2.0 18.5 21
Caracas 2,200,000 7.0 5.0 18
Bogota 2,500,000 3.5 7.0 13
Mexico City 8,600,000 2.5 3.0 9
Hong Kong 3,350,000 1.0 2.5 8
Buenos Aires 8,400,000 3.0 2.5 7
Bangkok 3,100,000 3.0 3.0 7
Kuala Lumpur 750,000 1.0 1.0 5
Notes: a- Motorized paratransit vehicles: taxis and shared taxis.
b. As compared with all motorized~ t-ips (private car, pulolic
transport and paratransit).
c. Rounded off to nearest 0.5.
Source: Bovy and Krayenbuhl 1979, p. 40. These authors use the term
paratransit in the sense. that I use the term IPT.
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Table 11.2 summarized the functions of IPT (in the table termed
paratransit) in some cities of the developing countries. In cities
like Manila and Ankara the function of IPT is quite significant, while
in other cities such as Istanbul, Lima, Beyrouth, Seoul, Caracas, and
Bogota this function cannot be disregarded. The importance of IPT is
especially evident in cities where no other means of public transport
is available, and the population have only the choice between walking
and using IPT. This was the case in Bandung before 1978, when con-
ventional buses were reintroduced.7
IPT service is generally available most parts of the day, all
days of the week starting at about 5 a.m. (in Bandung becaks are
available at 3:30 a.m. to bring vendors and their wares to the market)
and remain available until midnight. A typical working period for an
IPT driver ranges from 10 to 17 hours. Becak drivers' operating
periods are 10-12 hours in day shifts or night shifts, or 13-15 hours
day and night shifts. The typical working day of a dolmus extends
from 5 a.m. to 10 p.m.; about 40 percent of this operating time are
busy hours, presumably rush-hour traffic. Jeepney drivers work from
about 4:30 - 5:00 a.m. until 5:00 p.m.; some even work until 10:00 p.m.,
with about 5 to 6 busy hours per period.
Preferences for particular modes by particular groups exist in
some cities. For example in Chieng Mai women make more use of the
7. In the early 1950s, Bandung had a number of city buses, but they
went out of business and in 1978 the bus service was reintroduced.
The bus company is a government-owned enterprise. Operation in
1980 was still very limited, only 68 buses were in operation and
there was only one route. Each bus has 60 seating capacity plus
30 standing room.
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silors (minibuses) whereas the city buses are preferred by men of the
lower-income occupations. In Bandung women prefer becaks over mini-
buses, while men prefer the minibuses. A similar differentiation can
also be discerned related to age, occupation, trip purpose, and trip
length. Becaks, which give door-to-door service, are preferred by
women to go to the market or shopping, and young children to go to
school. They are also used for shorter distances and for other non-
work trips.
The main reason for preferring one mode over another is
availability of service when and where the user needs it. The con-
ventional buses, whenever they exist, have a very restricted operation
both in number of vehicles (the high purchase and maintenance costs
limit the supply of buses), and the small number of routes (limited
to the major arteries, which are few in cities in the developing
countries). One of the positive aspects of a conventional bus system,
the fixed schedule, is often impossible to maintain since the buses
can never keep a time schedule due to vehicle breakdown, congestion,
and overcrowding of passengers that creates delays in boarding and
egressing.
The complementary function of the IPT to the conventional bus
system is not to be disregarded, as well as its function in catering
to the needs and preferences of some groups of the population.
b. Operational Problems
The flexibility of the IPT system and the use of small vehicles
are advantages of the IPT system. However, Grava (1978) stated that
the negative elements of the IPT systems must also not be ignored. He
mentioned that although there are many variations from place to place,
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these concerns about IPT are widespread:
(a) Because IPT operators are very profit oriented, service
will be provided only if it is profitable. As a result,
low-density and/or poor neighborhoods remain unserved.
(b) The high competitiveness of the activity can keep the net
income of drivers at a very low level.
(c) The scramble for fares necessitates almost always a hostile
attitude and behavior toward traffic regulation and driving
etiquette.
(d) The public agencies tend to ignore this industry at best,
keep their hands off and provide no assistance or encourage-
ment, or try to eliminate it at worst.
(e) Maintenance of equipment and rider safety and comfort can
be seriously deficient under tight economic conditions.
(f) The regularity and reliability of service can be seriously
affected by the personal whims of the driver or monetary
inducements of riders.
The first problem - that service will be provided only when
profit can be expected - is illustrated by the dolmus in Turkey. The
interchangeability of the dolmus-taxi operation is very profitable
for the drivers but very annoying for the passengers. In bad weather
or during rush hours, the dolmus will become a taxi and will charge a
higher fare. Availability and reliability of service is a major
problem here. Although the regular dolmus fare is on a per-passenger
basis and is officially fixed for all routes, the driver does exploit
excessive-demand situations in the absence of alternative means of
transport (e.g., charging twice the regular fare since his service is
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an "express dolmus service" or a taxi). Problems of service avail-
ability also exist in Bandung. There are areas that are not served
by any public transportation at all - neither becaks, minibuses, nor
bemos. These are mostly low-density residential areas in the hilly
part of the city, or the kampongs characterized by high- building
density and narrow streets. (Lately becaks can be seen in these
areas because they are pushed out of service in the more profitable
areas by minibuses or by government regulations.) On the other hand,
main roads and the center of the city are served excessively by all
modes and therefore hard competition prevails. As a result, the
motorized public transport drivers drive recklessly in pursuit of
passengers, and becaks have to charge lower fares. Therefore, to be
able to pay the daily becak rent and still have some earnings for
themselves, becak drivers, tend to go into "becak-free zones" - areas
in which they are prohibited to operate - or go into less profitable
areas as mentioned above, or have longer working hours, which is
physically very taxing. In order to get more passengers, minibuses
tend to change their routes at will, depending on where the drivers
feel they can find more potential riders.
This problem of regularity and reliability is also a problem in
the jeepney service (Luna 1978, p. 50). Routing and scheduling of
jeepneys are not always geared to the needs of passengers. Uneven
distribution of jeepney services is attributed to irregularities
committed by some operators., which- are tolerated by some government
agencies. As. a result there is a dis.crepancy of government statistics
on franchised vehicles for the different transport routes. It is
thus never known whether the assumed number of vehicles in a given
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route is actually in operation. There is no control on whether all
designated routes are served according to the authority's allocation
of vehicles to routes.
Another common prob-lem associated with. IPT drivers is their
driving and road manners: discourteous to other drivers or road
users, and ignoring traffic retulations. The unscrupulous driving
habits and attitudes of minibus drivers in Istanbul have contributed
to the growing resentment of this system by the public. This is also
the case with jeepney drivers in Manila and silor drivers in Chieng
Mai. But this type of driving behavior cannot be attributed to the
scramble for passengers only. Jeepney drivers are thought to be
reckless, negligent, arrogant, and discourteous, but the other road
users - the conventional bus drivers and private-vehicle drivers -
are also not behaving properly. Police officers in Chieng Mai
mentioned that such driving behavior is due to competition for
passengers as well as to misunderstanding of traffic regulations.
(Chieng Mai University 1977] The drivers themselves, when asked,
answered that they had difficulties obeying traffic regulations not
because of their own fault, but because it is difficult to obey the
rules if their passengers are not observing them, such as not to get
on or off the vehicle when it is still moving. It is always the
drivers who get the reprimand from the traffic police. Other reasons
they cited included pedestrians crossing the road anywhere they
please; narrow roads; no parking space; too many traffic rotaries;
and frequent changes of traffic regulations, which make it most
difficult to follow these regulations. These types of problems
exist not only in Chieng Mai but in many other cities in developing
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countries. It is common to see pedestrians, sidewalk vendors, and
various types of public and private vehicles competing for the
limited road space. The non-existence of special parking and stopping
places for public vehicles also magnifies this problem.
The public transport drivers are not the only ones that should
be blamed. People responsible for the management of the transportation
systems are also to be blamed. The authorities' "hands off" attitude
to the IPT is not of any help in enforcing the regulations. Even
the IPT drivers themselves feel that the traffic rules could be
better enforced or implemented by reasonable apprehension of traffic
violators. The practice of paying a certain amount of money in order
to avoid issuance of a traffic violation receipt exists in Manila
and presumably also in other cities.
Misuse of existing regulation by the regulating agency is
another problem. An example is obtaining a franchise or permit to
operate in a certain route. Instead of having a fixed price, a
route is sold to the highest bidder. This means a higher operating
cost to the operator, which he in turn attempts to offset by getting
more passengers or charging a higher price.
The relationship of IPT with the conventional public transport
system as a rule is competitive. In Manila the many different modes
(jeepneys, buses, private vehicles) function independently of each
other. Buses and jeepneys that travel the same routes are not
coordinated. Jeepneys often operate on routes that are reserved for
buses only. The dolmus-minibus system in Istanbul also competes with
the conventional buses, which are few in number.
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Regulations attempting to integrate the IPT with the conventional
system tend to be biased toward the conventional, and therefore tend
to be disregarded by the IPT. If there seems to be a differentiation
of functions it is most probably due to the inherent limitations of
one or the other system and not because there is a consciously planned
differentiation of functions.
c. Institutional Issues
Most of the operational problems of IPT bascially stem fromthe
informal nature of the system and the lack of means for communication
between the government and IPT operators. The main issue is the
extent of government involvement in the operation and management of
the system. Some measure of control and regulation of the system is neces-
sary with regard tovehicle's maintenance andsafety, provision of service,
and working environment for the operators, especially drivers. Thus it
seems that the basic problem is forst to have government officials accept
the fact that IPT can have a function in the public transportation system;
and second, to determine in what way and to what extent the government
can be invovlved in rpoviding IPT service, so that a safe and reliable
service for the public can be secured without turning the IPT system into a
formal organization- inwhich case it might lose its attractive properties.
d. Government Perceptions of and Positions on IPT
In general, government authorities do realize the function
and contribution of IPT in the urban public transportation system.
However, government attitudes are mostly biased toward the conventional
system, and indifferent to some and against other types of IPT -
usually those that are nonmotorized. Regardless of becak viability,
the authorities have decided to eliminate this vehicle. Buses and
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motorized becaks are to take its place. Starting with restricting
areas of operation, becaks will eventually be phased out. Jakarta
had aimed at complete elimination of becaks from the city by 1976, to
be followed by Surabaya (the second largest city in Java), which
hopes to have becaks phased out completely by 1985. The other types
of IPT that exist in Indonesia, such as bemos and minibuses, do not
face the same fate as becaks at present. But they are being dis-
criminated against in favor of the regular buses. In Surabaya,
bemos and minibuses are competing with buses for the same market, and
authorities have decided to resort to strong measures to protect the
bus services, which are publicly run and which have relatively high
unit operating costs (Fouracre 1978). The bus service in Bandung,
operated by a government-owned company, is highly subsidized so that
it can afford to charge lower fares than the minibuses or bemos (the
bus fare is Rp. 50 as compared to Rp. 100 minibus fare). In Bandung,
plans are underway to expand the bus services extensively, creating
hard competition for the IPTs (bemos, jitneys, and minibuses).
The minibuses in Chiang Mai and jeepneys in Manila are better
off with regard to their respective governments' attitudes.
Authorities in Chiang Mai acknowledge the silor's role both in city
and intercity transportation, and support the idea of legalizing
existing silors as public vehicles (Chiang Mai University 1977). To
increase the effectiveness of the system various policies were proposed,
such as organizing the silors as cooperatives and putting the
operation of silor services under the control of the Provincial Trans-
port Office and Provincial Police Office. Policies to improve drivers
and their working conditions include giving drivers additional educa-
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tion on traffic regulation and driving public vehicles, and pursuit of
a more effective traffic system to promote better working conditions
for drivers.
Manila transport authorities also recognize the fact that
jeepneys and buses will continue to be the mainstays of the city's
mass transport system (Luna 1978). Subways and monorails are deemed
to be quite expensive, so for some time to come they will not be a
realistic alternative. The positive attitude of Manila officials
toward IPT can be attributed to their understanding of the jeepney's
role in the public transportation system. Officials realize that
the transportation problems in the city are complex and that jeepneys
are not their only source. The need for more transport facilities and
infrastructure, the inefficiencies of most vehicles due to congestion,
the problems of traffic management due to the needs for more trained
personnel, the need to integrate agencies concerned with the trans-
portation system and its regulations to prevent overlapping of
functions and confusions - all contribute to transport problems in
Manila.
The government's attitude is then of trying to find measures to
overcome jeepney-related problems. The assessment of past transport
policies and programs was that too many policies were being separately
implemented and formulated by different agencies, creating confusion
and overlapping of functions. The government has no real control of
the different transport modes, and lack of funds has resulted in the
failure to implement transport policies and programs. Also in the
past, governments were competing instead of cooperating with the
private sector in the provision of public transportation services.
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Possible solutions in Manila that had been proposed, among
others, are (a) limiting the number of operators and jeepney owners,
particularly small operators, to have a small number of bigger
operators. This is expected to reduce government outlays; (b) upgrading
the skills, driving etiquette, and behavior of drivers; (c) imposing
more rigid health and driving examinations when issuing new or
renewing licences; (d) controlling operators through cooperatives or
consortia; (e) integrating low-cost and high-cost transport modes to
serve the different needs of the population so that one complements
the other; (f) initiating a joint effort between the government and
the private sector in solving the city's transportation needs.
The perception of the authorities on the dolmus-minibus system in Turkey
is both positive and negative (Sanli, 1977). Transport specialists in
Istanbul are appreciative of the services. However, they feel that
this system needs to be integrated within the total system of public
transport. But ultimately it is felt that a more effective transport
system, preferably rail, will also be necessary. Transport officials
especially emphasize the need to have a more effective mass transport
system. The dolmus-minibus system was perceived as a solution in the
absence of alternatives - but one in need of more strict regulations.
Thus basically, the Istanbul authorities have a positive perception of
the dolmus-minibus system, although perhaps only as an interim solution.
This perception is primarily based on the system's effective operation
under the present circumstances. In face of the inadequacy of the
existing conventional bus system, the problems of implementing other
systems (such as the rail transit system), and the lack of an effective
set of transportation policies as well as legal and administrative
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mechanisms for implementation, the dolmus-minibus. system appe.ared to
be performing quite well. The negative views. on the cityks. tranas-
portation system is mostly due to the rapid increase of private car
ownership with unrestrained use of private cars throughout the city,
especially in the congested centers. Inadequacies of the existing
network are made even worse by people's unscrupulous parking habits.
Also there is a lack of general respect for traffic rules and regula-
tions on the part of all road users.
The government believes that the dolmus-minibus system will
survive, notwithstanding some negative effects of the system and
people's resentment. Officials do not expect a reduced level either
of operation or of demand for the dolmus' services. They further
believe that the impact of a prospective mass rail transit system or
improved conventional bus systems on the dolmus-minibus system, when
operating in an integrated system, will be positive. The high levels
of congestion in the central areas will welcome the mass rail-bus
system. An effective mass transit system is expected to induce the
reduction of private car use, reduce congestion, and therefore
introduce better business prospects for dolmus-minibus operations.
International agencies such as the World Bank, the Organizationfor
Economic Cooperation andDevelopment, and the International Development
Research Centre in Canada, which are interested in the intermediate
public transportation systems in developing countries, tend to have a
positive attitude toward these types of systems. Foremost is the
World Bank which was among the first to be concerned with these type
of systems. The Bank is the most active proponent of these systems,
which the others are involved in undertaking more research-oriented
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studies of these systems. Quite a number of studies have been done,
and more are still underway, such as a study of matatu-jitneys in Kenya.
The effect of these agencies, through sponsoring or undertaking
research in the sector or through granting loans and credits promoting
its operations, have made local governments more aware of IPT systems
and their function and potential. Whereas previously the developing
countries focused their attention on public transport systems as they
exist in the developed countries, and tended to have negative
attitudes to IPT types, these governments are beginning to realize
the advantages of IPT systems. They also realize the nontransporta-
tion effects of these systems on the economy and the overall development
of their cities.
4. The IPT in Indonesia
a. Existing systems: IPT and the Conventional Bus Service
The following sections will describe existing public trans-
portation systems that exist in the four largest cities of the
country: Jakarta (population: 6.2 million), Surabaya (2.3 million),
Bandung (1.3 million), and Medan (1.1 million). In other cities
similar systems also exist, but generally on a smaller scale; only
one or two systems exist in each city. So the systems of these four
largest cities will present a fairly comprehensive view of the
existing systems of the country.
At present, in the four above mentioned cities, there exists a
number of different public transport types in addition to the con-
ventional bus system. The first is the becak (pedicab) and a range
8. All data in this section are taken from Soegijoko 1980.
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of motorized becaks that is also known as the KAJ IV (the fourth mode
of public transport), such as the motorized becak in Medan and the
bajaj, minicar, helicak, and others in Jakarta. Second is the range
of minibuses, the smallest of which is the three-wheeled bemo, and
the oldest of which is the jitney. Included in this category are
the four-wheeled bemos in Surabaya, the Honda and Colt minibuses in
Bandung, and the Daihatsus in Surabaya and Medan. In between this
category and the conventional buses (in terms of size and type of
service provided) are the microbuses in Jakarta. Then there are also
the taxis, but in most cities the taxi system is still undeveloped;
there are only a few vehicles and most are illegal taxis. Recently,
a new type has emerged, adding to the variety of existing public
transport modes, namely, the ojeg. This is a person with a bike or
motorcycle who, for a negotiated fare, will carry passengers in the
passenger seat and bring them to wherever they want to go. However,
this new type of service is very localized and is not yet as common as
the others.
Due to data availability, not all systems will be discussed
here; no data are available for taxis and microbuses. What will be
done here is to describe each type in each city and to make generali-
zations and comparisons among cities and among types or catego-ries of
vehicles. See Tables 11.3 and 11.4. Tables 11.5 - 11.20, summarizing
data, may be found at the end of the chapter.
Becaks
Originally all four cities had becak services, but Jakarta has
prohibited becaks to operate in a large part of the city and so becaks
are to be found only in the fringe areas. In 1976 there were about
Table 11.3 Comparison of Existing Systems
Avg. Trip Distance Fare/Trip Maximum Average Power Passenger Original
and Route Length Speed Speed Source Capacity Vehicle
Becak 1.75- 2.0 km Rp 150 -Rp 200 - 10 km/hrb 3 wheels pedal 2 bicycle
3 c 55 km/hr.bBajaj 3.0 - 5.0 km Rp 160 -Rp 350 15 km/hrb 3 wheels motor 2 motor scooter
Bemo 4.5 -10.0 km Rp 60 -Rp 75a - 3 wheels motor 7 motor scooter
Opelet 6.0 - 9.0 km Rp 60 -Rp 75a - 25-30 km/hrb 4 wheels motor 15 station wagon
Minibus 10.0 -15.0 km Rp 60 -Rp 75a - 4 wheels motor 13 minitruck
Bus 13.0 -16.0 km Rp 30 - 25 km/hrb 4 wheels motor 48-60
a. in 1980
b. Estimated
c. 1978
d. 1976
Table 11.4 Costs of Operation of the Differing Modes (excluding depreciation costs)
Daily Cost Km/day Pass./day Capacity Cost/km Cost/pass. Cost/seat Revenue/km Revenue/pass. Revenue/cost
(Rp) (Rp) (Rp) (Rp) (Rp) (Rp)
Becak 300 15 15 2 20 20 150 50 50 2.5
Bajaj 4,700 137 40 2 34 118 1,567 48 217 1.4
Bemo 4,000 70 56 7 57 71 571 77 96 1.4
Opelet 6,300 105 185 15 60 34 420 95 54 1.6
Minibus 4,900 108 120 13 45 41 377 72 65 1.6
Bus 14,000 60 840 54 235 17 259 475 34 2.0
N\)
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37,680 becaks in Surabaya and about 12,400 in Bandung. The number of
becaks in Medan in 1980 was about 16,840. There is no way to know
the exact number of becaks, becaus.e not all becaks are registered.
To save money, becak owners use one license for more than one becak.
It is. also as difficult to know the exact number of becak drivers
because some of them operate on a temporary basis. It was; estimated
that in Surabaya in 1976 there were 75,.00 drivers, about two drivers
per becak. Indeed, in Surabaya, becak drivers work in two shifts per
day. The day shift is from 6:00 a.m. to 8:00 p.m., and the evening
shift is 8;00 p.m. to 6:00 a.m. Theoretically, becak service is
available 24 hours a day in Surabaya. The same holds true for Bandung,
and drivers work 10. to 12 hours per period. In Medan becak servi-ce
is available only from 5:00 a.m. to 8:00 p.m.
Becak service characteristics are more or less similar in various
cities in Indonesia. Such was the findings of a study comparing becak
service characteristics in Bandung and Yogyakarta (Soegijoko 1979).
Comparing the findings of this study with a similar study for Surabaya
(Fouracre and Maunder, 1978) also indicated very few variations.
The only significant difference is in the number of trips per working
period. Surabaya claimed to have only 4-5 trips, for a 12-hour working
period, while for Bandung it was 4-6 trips minimum and 13-15
maximum, with the average 10.--12 trips per period. Becaks were more
used in Bandung than in Surabaya, although with almost the same
earnings. If so, fares were lower in Bandung than in Surabaya. The
price of a becak in Surabaya was Rp 70,000, while in Bandung it was
Rp 75,000. Owners had to pay RP 1,000 for an annual license per becak
in Surabaya; in Bandung costs were RP 5,000 per year for both license
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and taxes.
In Bandung it was found that becaks were more used by the middle-
to-high income groups to bring students and children to school, while
for the lower-income groups becaks were mostly used to bring vendors
and their wares to the market. It was also found that becaks were
more used for nonwork trips and for short distances such as shopping
and other personal trips (e.g., for recreation). -Most becak users
are women - housewives and domestic help - and the elderly. Although
becak fares are relatively higher than motorized public transport
fares, becaks were preferred over buses by those whose households
have private vehicles. Those households that do not own private
vehicles preferred the motorized public transport. This supports the
conclusion that becaks are used and preferred by the middle-to-high
income groups.
However, government policy toward becaks has resulted in a
decline in the industry. Medan's policy is not to allow the production
of becaks, and in Bandung entrepreneurs are reluctant to join the
industry because of its insecurity. Becak owners can get their
financial investment back in about one year, assuming that they can
rent out their becaks 30 days per month. For the drivers, the income
is very low, about Rp 150-Rp 650 per day for 10-12 working hours
(of course, not all are spent in serving customers). But since there
are no alternative jobs available, it is better than being unemployed
so becak drivers remain becak drivers.
As can be seen in subsequent discussion in Chapter III, becaks
still have a role in the urban transportation system especially in
areas where the other public transport modes cannot operate efficiently.
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KAJ IV (fourth mode of public transport)
KAJ IV was introduced to replace becaks. Its most rudimentary
form is the motorized becak (betor) that exists in Medan. Bandung
does not have these types of public transport, and in 1980 Surabaya
has only a very few minicars. However, in Jakarta there are seven
types of vehicle: bemo, helicak, superhelicak, minicar, mebea,
bajaj, and mobet. Their total number in Jakarta in 1977 was 11,781.
Because the bajaj and the minicar are the largest in number compared
to the rest, only these two will be discussed here. They are both
three-wheeled vehicles with a 150 cc and 198 cc capacity, respectively.
The bemo will be discussed separately because it gives a different
type of service; it is ride-sharing, while the others are exclusive and
provide door-to-door service. The bajaj and the minicar were intro-
duced in Jakarta to replace the becak. There were 4,837 minicars
and 1,004 bajaj in 1975 and in 1980 there were 1,398 minicars and
9,848 bajaj in Jakarta, a decline in the number of minicars, while
bajaj increased significantly.
KAJ IV vehicles are mostly used for short distances, where they
are much cheaper than taxis. Their size enables them to operate in
smaller streets, hence they can serve larger areas than buses. They
can serve areas with streets less than 5 meters wide - about 60
percent of the total length of streets in Jakarta. Since KAJ IV
vehicles are more numerous than taxis, passengers have shorter
waiting times. As with becaks, most of the users are housewives, who
in 1979 formed 32.3 percent of KBJ IV passengers surveyed (Indulexco
1979); 22.3 percent were private sector workers; and 16.3 percent were
students. Of all passengers surveyed in 1979, 80.23 percent did not
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own a private vehicle. Most trips. taken were trips returning home
(46.1 percent); next were trips to the market (21.3 percent); to the
office (8.0 percent); to the hospital or doctor (7.3 percent); and to
recreation places or bus or rail terminals (+5 percent). Going to
school by KAJ IV constituted only 2 percent of the total number of
trips. Trips originating from home and market show the highest
percentage, 44.5 percent and 27.1 percent, respectively, while those
from office or work-place and school were 10.8 percent and 5.0
percent. Thus, there were twice as many trips from school using
KAJ IV as: trips going to school. Trips originating from hospital or
doctor, recreation places and terminals are also significantly less
than those going to these places (about 3.0 to 3.6 percent each).
So it can be concluded that KAJ IV vehicles are used most for trips to
and from homes and markets by housewives. The government's policy on
KAJ IV is. to eliminate all types of KAJ IVexceptminicars and bajaj.
However, minicars are less. stable than bajaj; therefore, bajaj are
preferred. This accounts for the sharp increase of the number of
bajaj in Jakarta while minicars. are decreasing.
Bemos
Bemos can be found in about all major cities in Indonesia.
There were 1,093 bemos in Jakarta in 1979, 791 in Surabaya in 1980,
and 943 in Bandung in 1979. A bemo is a three-wheeled vehicle that
can carry up to seven passengers and thus is suitable for small groups.
It operates on fixed routes licensed by the DLLAFR (Highway Traffic
Agency); drivers stop whenever passengers demand it and are also
willing to deviate from the original route. Bemos. can also be
chartered per single trip, by the hour, and to carry goods. The
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disadvantages are that the bemo is unstable, especially when it
turns; the two rows of benches are too close to one another, making
it inconvenient to sit or get in and out of the vehicle when there are
other passengers; and communication between passengers and driver
is difficult, since the driver is in a separate compartment.
As mentioned, it is the government's policy to slowly banish
bemos from operation, since it is thought that bemos' service is
similar to that of minibuses but for shorter trips. Since these
trips can be served by other KAJ IV vehicles, there is no need to
have bemos. Especially with their above-mentioned shortcomings, the
government considered it best not to have bemos operate in the
cities. No major problems are expected for the drivers, who can
easily learn to drive other KAJ IV-vehicles or minibuses.
Opelets and Minibuses
(a) Opelets
Opelets are jitneys with a capacity of 10-15 passengers; they
are the oldest form of traditional transport in Indonesia. Only
Jakarta and Bandung have them. While there will not be any future for
them because their function will be taken over by the newer minibuses,
at the moment opelets still play an important function in the public
transportation system, carrying 384,500 passengers per day in
Jakarta. In Bandung, opelets comprise 19 percent of the total public
transport vehicles and serve 13 routes. New opelets are not being
produced anymore, and the ones that now exist are old vehicles
(24 percent of Jakarta's opelets are about 30 to 34 years old)
(DLLAJR 1977) and soon will be prohibited from operation.
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(b) Minibuses
The minibuses in Bandung are mostly Hondas and Colts although
recently some Daihatsus have been added; in Medan they are Daihatsus;
in Surabaya they are called four-wheeled bemos or Daihatsus. The
Jakarta minibuses are slightly larger and are called metromini or
microbuses. Data on the Medan minibuses are very limited and none
are available about Jakarta's microbuses, so the discussion will
mostly be based on Surabaya's Daihatusus and Bandung's Hondas and
Colts.
In Surabaya, minibus trips are for work (31 percent), personal
business (31 percent), and transport to school (25 percent). Of
the passengers, 26 percent are students, 14 percent housewives, and
about 48 percent workers (skilled and unskilled). This is also the
case in Bandung, where 24 percent of the minibus trips are work trips
and 22 percent are education trips. So in both Surabaya and Bandung,
work and education trips comprise 56 percent and 46 percent of the
total trips, respectively. Shopping trips using these minibuses in
Bandung are very small, only 0.3 percent, while in Surabaya they are
5.3 percent, also relatively low compared to the others.
Judging from the number of routes, the Surabaya minibuses serve
a larger area than those in Bandung, although their number is
smaller. However, looking at drivers' net income, those in Bandung are
better off. The daily gross revenue per vehicle in Bandung is also
higher, but so also is the daily rent of the vehicle. It seems that
the minibus service in Bandung is doing well, and demand for this
service is great.
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Comparing the minibus service industry of Bandung in 1976 and
in 1980, when municipal buses were already in operation for two years,
it was found that in general minibus profitability decreased. Drivers'
daily net income dropped to about half what it used to be. Although
gross income rose one and one-half times - fares doubled - fuel,
helpers' fee, terminal fees, and tax all more than doubled. Length
of routes has also increased because the minibuses have to deviate
from their original routes, which are now served by the buses. The
minibuses, major advantage over the buses is their number, so that
minibus service is more frequent. Therefore, minibuses still can
attract enough passengers to gain a profit, even though their fares
are twice the bus fares, which is Rp 50. Their most profitable time
is early in the morning, bringing students to school, and in the
afternoon bringing students back home again.
For entrepreneurs, it is now also not as easy as in the past to
join the industry. Whereas in 1976 a Honda's price was Rp 1.5
million and return on investment could be expected within 1 1/2-2 years,
in 1980 Hondas cost Rp 2.3 million and return on investment increased
to more than two years.
Buses
It is government policy to have buses as the main public trans-
portation for Indonesian cities. Jakarta has had buses since 1930,
managed by a national company, which in 1962 was joined by the private
sector to provide the service. The PN Damri City Bus Project in
Surabaya began operations in July 1975. In Medan, PN Damri is also
in operation, and it is the municipal government's policy to increase
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the bus fleet by 8 percent annually. In Bandung, as in Surabaya, PN
Damri is the only company providing municipal bus services, and it
began its operation in May 1978.
Total number of bus passengers per day is 1,895,600 in 1977 in
Jakarta carried by 2,558 buses; 117,272 passengers in 1980 in
Surabaya by 220 buses; and 100,000 passengers in 1979 in Bandung by
88 buses. This means, on the average, that per day each bus in
Jakarta will carry 740 persons, in Surabaya 533 persons and in Bandung
1,135 persons. (The Bandung figure is quoted from an interview with
a PN Damri Bandung official in 1979).
Both Bandung and Jakarta show a daily deficit, of Rp 9,284 and
Rp 10,224 per bus, respectively. Only Surabaya shows a positive
daily net revenue of Rp 2,615. For Jakarta and Bandung, the cost of
depreciation is very high, because of the high cost of the buses.
In interviews with an official of the Bandung PN Damri, it was
claimed that the company had profits, perhaps because depreciation
and interest is not included in the calculation of expenditure. If
these two items, which are 54.5 percent and 58.8 percent of the total
daily expenditure of Jakarta and Bandung, respectively, could be
lowered - for example, by using less expensive buses, as is the case
in Surabaya - the deficit would be less, or there might even be a
profit. Another way is by increasing fares, for Jakarta a minimum of
Rp 65 in 1979 and Bandung a minimum of Rp 40. Daily revenues would
then have covered expenditures (Jakarta's expected revenue would
have been Rp 48,100 and Bandung's Rp 46,000).
It is clear that there is an urgent need for more means to
transport people in all the cities, especially if we look at the number
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of passengers carried per bus per day in Bandung (per day each bus
makes 20 trips: 8 during the morning shift from 5:30 to 12:00 a.m. and
12 in the evening shift, which is from 12:00 to 10:00 p.m.).
Comparison of Existing Systems
Becaks and KAJ IV both provide door-to-door service. Average
trip distances for becaks are about 1.75-2.0 km, while the KAJ IV
vehicles travel about 3-5 km maximum (about 10-15 minutes). Fares
per trip are about Rp 200 for becaks and for KAJ IV vehicles about
Rp 300-Rp 350. Becaks and KAJ IV are most suitable for short distances,
if one has baggage, or if one needs door-to-door service that is less
expensive than a taxi (about half taxi fare).
Becaks are cheaper and slower than KAJ IV. Although in Bandung
becaks are also much used by the high-to-middle income groups if
there is a choice, KAJ IV might be preferred, especially when
operating in a lower-density area, because then the higher speed of
KAJ IV as compared to becaks will be of significance. In a low-income
and high-density area, becaks might be more appropriate, first because
of their fares and second because it will be inefficient to use
KAJ IV vehicles when they cannot run at an optimal (full-efficient)
speed. The high-density areas might require a slower speed
than the optimal KAJ IV speed.
The bemo, opelet, andminibus do not give door-to-door service as a
rule, but the bemo can be chartered. FOr longer trip distances than
those of becaks and KAJ IV, these types are most efficient in terms of
the fare paid. The disadvantage is that service is not door-to-door,
and these vehicles find it difficult to carry auxilliary baggage; also
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they give less privacy when compared to becaks and KAJ IV. The advan-
tage of these groups over the even cheaper buses is that due to their
number and therefore higher frequency, waiting time is less than for
the bus. Also, they do not have fixed stops, so passengers can get on
and off as close as possible to their points of origin or destination.
Since these vehicles do not have standing room, people are always assured
of a seat. Due to their size, another advantage over the regular buses
is that these vehicles can serve the narrow streets that are still quite
numerous in Indonesian cities. These types operate best in low density
areas and for shorter routs than the bus.
Buses have the cheapest fare, but at present, due to the inadequate
number of buses to meet the demand, bus trips are not the most pleasant
trips. Waiting times are long, passengers have to fight to get on
board, and the chance to get a seat is small. Overloading causes buses
to break down more often and increases maintenance cost.
Buses are most efficient for longer distances (13,0-16.0 km)
Although the present government subsidized fare of Rp 50 is not suffici-
ent to cover cost per passenger and needed in 1979 to be increased to
at least Rp 65,9 it is still lower than the minibus fares.
Except for bus drivers, public transport drivers work about 11-12
hours per day. Bus drivers work about 8-10 hours per day. Daily
earnings range from about Rp 350 to Rp 500 (becak drivers) to about
Rp 1,800 (KAJ IV drivers). In 1976 in Bandung, before buses were intro-
duced, minibus drivers' daily net income could reach Rp 4,000 (Colt
9. Calculated by aP.N. Damri official in Jakarta in 1979
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drivers) and Rp 2,950 (Honda drivers). Now, Honda drivers can earn
only about Rp 1,450 pe- day. Bus drivers in Jakarta earn about Rp 2,500
per day and conductors about Rp 1,300. However, because there are
fewer requirements and less training time, it is easier to become a
becak driver than a bus driver. To become an IPT driver is slightly
more difficult than to become a becak driver but is less difficult than
to become a bus driver.
b. Operational and Institutional Issues
Issues in public transportation systems planning concern the
following aspects: regulation and integration of the services of the
various systems that exist in the city, the management and ownership of
the system, institutional issues, and funding issues.
The nonbus system does have a function in the total urban public
transportation system. It can serve areas where regular bus service is
not available, either due to physical limitations (narrow roads) or
economic considerations (low-density areas). The smaller nonbus vehicles,
such as the becak, bajaj or a minibus, can be used to serve local trans-
port needs that cannot be served by taxi because of unavailability or
high cost. The minibuses can serve as local transport and also as
feeders to the bus line-haul service. Thus, each has a function. It
is necessary to recognize this fact and coordinate the different systems
to avoid unhealthy and unnecessary competition. This indicates the
importance of an integrated public transport service system. A multi-
modal public transport system can provide services tailored to the
unique needs of the many travel markets, and operations of each of the
systems should be coordinated. Flexibility function is also necessary.
For example, diuring peak hours, the bus system can be reinforced by
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part of the minibus system; that is, part of the minibus system can
offer a fixed-route, fixed-schedule service as buses. During off-peak
hours the regular bus frequency can be reduced and minibuses, which are
smaller and therefore cheaper to operate, can serve the routes.
Another important aspect in an integrated multimodal system is the
transfer points. The system should have good interconnections so that
trips needing transfers can be provided as easily as possible for the
passengers. Therefore, close scheduling and coordination of all con-
necting elements are required. The key to a successful system lies in
the organizaiton and management of the total system. An organization
responsible for the management of the total urban public transportation
system should be at the municipal government level. The organization
can be part of the national government, but it should have the power and
flexibility to decide according to local needs. The orientation of the
organization should be toward optimizing the total system with no vested
interest in biasing operations in favorof any singleindividual element.
Included in the responsibilities of the organization is, among others,
designing the routes, giving franchises for routes, controlling fare
levels, allocating subsidies when necessary, and giving information to
the public. The organization should consist of a technical staff and
representatives of the sub-systems and the municipal government.
Ownership of the vehicles can be either private or public. There
are conflicting views on private or public ownership of public trans-
port systems. Findings of a study have shown that private bus companies
can provide similar bus services at a lower costs than public companies,
and that public bus companies have large and increasing deficits (Feibel
and Walters, 1980). The experience of the 8 Jakarta private bus
companies supports these findings. Comparisons of expenditure and
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revenue of buses in Jakarta and Bandung also indicate that revenue did
not balance expenditure, although in Surabaya this was not the case.
The Surabaya bus showed a very marginal net revenue of Rp 2,600 per bus
per day, or Rp 750,000, assuming 300 working days per year. Assuming
that the price of a bus is Rp 8,000,000, only after ten years can the
company buy another vehicle (assuming no subsidy involved). In the
meantime, bus prices also would have gone up, making it even longer
before the company can afford to acquire a new vehicle.
The nonbus system seems to be more economically viable. Owners can
add new vehicles to their companies in less than three years (a bajaj
in less than two years, and a minibus within 1 to 2 years). A new
vehicle can thus be acquired within the economic age of the first vehicle
vehicle, which is estimated to be 3 to 5 years. The nonbus companies
can afford to have vehicles that are in better condition than the buses
(the economic life of a bus is estimated to be five years, while the
acquisition of a new bus takes at least ten years). But then, the non-
buses charge higher fares and therefore they are assumed to be serving
a higher income group; the lower-income groups do not have access to
its services. However, this assumption needs to be investigated
further.
The nonbus transportation systems (the becak, bemo, KAJ IV, opelet,
and minibus) not only have an important function in providing public
transportation services, they also provide employment to a significant
number of the population as drivers, as owners, and in other related
jobs, for example, in workshops and repairshops, or as gasoline vendors
and drivers' helpers. Government policy on the public transport sector
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will affect not only the population's mobility but its employment as
well. At this moment, the ease of entry into the industry (low capital)
investment, high expected income, freedom of work schedule, lenient
requirements to be a driver or a driver's helper, has attracted many to
join the industry, as evidenced by the rapid growth of bajaj and mini-
buses and becaks (before the government's policy to phase out becaks).
This easy entry has secured the needed supply of vehicles and operators
of the system, and it is important that this attractiveness of the in-
dustry should be maintained, even though some regulation and coordination
are necessary to obtain an optimal overall public transportation system.
c. Some Possible Roles, Policies, and Strategies for IPT in
Indonesia
Comparing the various types of public transport that currently
exist in Indonesia cities provided the following information. In terms
of operating costs (see Table 11.4), the most expensive per passenger is
the bajaj, one of the KAJ IV vehicles (Rp 118 per passenger) and the
cheapest is the bus (Rp 17 per passenger). On the other hand, cost per
kilometer is most expensive for the bus and is cheapest for the becak.
The highest revenue per kilometer is for the bus (Rp 475), while the
lowest is for the Bajaj (Rp 48). Revenue per passenger is the lowest
for the bus and the highest for the bajaj. Comparing revenue to costs,
the becak gives the highest revenue to cost, followed by the bus, the
minibus, the opelet; lowest in revenue to cast are the bemo and bajaj.
However, buses require the highest investment (purchase price per
vehicle); becaks require the least. The nonbuses yield the quickest
return of capital (less than three years), and buses the slowest (not
less than ten years). Each mode fulfills the needs of different markets.
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The role of the becak and bajaj, and perhaps also the bemo is clear.
These vehicles serve best local or within-community, short-distance
traffic, and they can provide door-to-door service and space for auxil-
liary baggage. They are the most personalized form of transport, like
taxis except at a much lower rate.
The differences between buses and minibuses are not very distinct.
Both are good for providing line-haul, fixed-route, fixed-schedule ser-
vices. However, the minibuses can go in smaller street than buses, so
potentially they can serve larger areas. The price of a minibus is lower
(1/17 of bus price), as is also the cost of operation. The difference
between revenue per cost of buses and minibuses is not significant.
Buses operate best in high-density areas, while minibuses can serve the
less dense areas. Minibuses are more economic to operate than buses.
The main issue is the choice between becak, bajaj, and taxi for
door-to-door service, and between minibuses and buses for the line-haul
service. Since opelets and bemos provide almost similar services and do
not give significant specific services or profits, they are assumed to
be similar to bajaj or minibuses, which will eventually replace them.
Becaks can serve best in low-density areas, or areas where no or
very little motorized vehicle traffic exists for short distances.
Becaks do give a higher revenue per cost compared to other modes. How-
ever, some policies need to be made to help becak drivers, whose daily
income is very low compared to the hours worked. Maybe help with credit
to buy their own becaks is one alternative, because owning their becaks
does make a significant difference in drivers' daily income. Some secu-
rity funds for health care, and for when health prevents them to work,
would also improve their condition.
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Bajaj service is similar to that of becaks, except for faster
speed and higher income for drivers. To become a bajaj driver is
slightly more difficult than to become a becak driver, because of the
need for a driving license. The government can set up programs to help
those who want to become bajaj drivers in terms of training and education
in traffic regulations and in obtaining licenses. Probably priority
should be given to former becak drivers. To encourage entreprenuers to
buy the vehicles, an easy credit system should be developed; production
of vehicles should also be promoted.
A more clear-cut role definition between the bus and the minibus
is necessary: for example, route assignments and integration of service.
Competition should be avoided. More attention should be given to the
potentials of the minibus, which can back up the bus system. The pro-
blem that the government should solve is that of fares. Minibuses can
perform well because they charge higher fares than buses. Therefore, it
really needs to be investigated whether the present level of bus fares
is indeed the maximum fare that the majority of the population can
afford to pay. If that is the case, subsidy might be necessary.
Subsidy here can either be to the company or to the users who need to be
subsidized. But, again, it is also necessary to examine whether subsidy
is more effective to buses or to minibuses. Other methods of financing
should also be explored because subsidizing the system is believed to
create negative side-effects. The effect of using buses or minibuses on
traffic should also be examined and weighted against the other conse-
quences. Comparisons should also be made on passenger use; for example,
travel time, wait time, and access to vehicles. These data cannot be
generalized and they depend very much on the operating environment.
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To identify these roles, it is necessary to clarify the following
factors within the environment in which IPT is expected to operate:
1. The urban transportation market structure. The market factors
to be identified are those that are most relevant to the choice
of travel mode, for example, origin - destination patterns,
regularity of trip making, congestion, and patterns of carrying
auxilliary goods.
2. Comparative analysis of the existing conventional public trans-
port system and IPT. Operational as well as economic charac-
teristics of the two systems should be studied and then compared
with government policies and the possiblity of funding of each
system.
3. The possiblity of having an integrated IPT and conventional
public transportation system, in terms of both service offered
and management and organization.
5. Conclusion
It can be concluded that the following questions concerning IPTs
must be answered:
1. Does the IPT system contribute more to traffic problems than their
usefulness warrants?
2. Can it provide an adequate and consistent level of service?
3. Are IPT drivers more obviously irresponsible in their driving
habits and their disregard for safety than are other road users?
4. Do municipalities have enough effective control over the operation
of IPTs?
5. Is enough emphasis placed on the social, economic, and political
aspects of IPT when measuring its worth?
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6. Can the system be eliminated entirely and be replaced by conven-
tional transportation?
7. If it cannot be eliminated, what is the extend of organization,
regulation, and manner of integration with the conventional system
that needs to be augmented?
Basic conclusions on IPT performance from the experience of several
countries -- among others -- are: the IPT does have a role in the urban
transportation system and it performs well -- maybe even better than
conventional systems -- in certain situations such as low-density areas,
in areas where the roads are unsuitable for regular buses, and in cases
where conventional transport cannot operate; and it is preferred for
short distances because of its convenient service.
Problems concerning IPT are usually related to competition for
space and for passengers with the conventional modes. Maintenance and
adequate equipment to ensure passenger safety are in general also
problems that need to be dealt with, particularly since IPT vehicles
are mostly operated by people with limited capital. Lack of maintenance,
using low quality vehicles and overloading beyond capacity result in
faster depreciation of the vehicles and affect the comfort, safety, and
reliability of the system. Some problems related to drivers are inade-
quate preparation for driving public vehicles and for understanding
traffic regulations, perhaps due to obtaining their licenses through
irregular channels; and earning enough income to pay daily vehicle rent
and to cover basic necessities. Government bias for conventional
systems and lack of recognition of IPT's role in the urban transport
system have not been helpful to the drivers' plight.
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Some possible solutions basically revolve around the following:
1. Recognizing the different types of IPT, identifying and under-
standing their main characteristics, and identifying the functions
these different types perform best.
2. More positive and active government participation in making the
system function better, such as providing training and courses for
drivers, and credits and loans to operators to maintain their
vehicles. Also the authorities should recognize the different
needs and types of travel demands that exist in their cities and
act accordingly in providing transportation services.
3. The need for integrating the IPT with the conventional public
transport system without any bias to one or the other.
4. The need to find an overall transportation problem solution: long
range as well as short range.
To summarize, the issues on using IPT as part of the public trans-
portation system, evolve around these three basic problems:
1. The integration of IPT with the existing conventional public trans-
portation system to improve the overall transit levels of service.
2. The extent of government involvement in the operation and manage-
ment of IPT service (e.g., controls and regulations).
3. The issue of providing the service: type or size of organization,
and vehicle ownership. Included here are questions about funding,
subsidies by government, loans or credits to purchase vehicles, etc.
to ensure the supply of the vehicles for the service.
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Table 11.5 Becak Economics of Operation
Fare per Drivers' Gross Daily Rent Price ofv.ehicle
Trip (Rp) Income per Day
Surabaya 50-300 Rp 500-Rp 1,000 Rp 200-Rp 500 Rp 70,000
Bandung 50-250 450-Rp 900 250-Rp 300 75,000
Table 11.6 Becak Service Characteristics in
Bandung and Surabaya (1976)
N Becaks Service Drivers' Avg N Trips Avg Trip
Availa- Working per Period Distance
bility Period
(hrs/day)
Surabayaa 37,684 24 hrs 12 hrs 4-5 1.75 km
Bandungb 12,400 24 10-12 10-12 1.0-2.4 km
Source: a. P.R. Fouracre and D.A.C. Maunder, "Public Transport in Sura-
baya, Indonesia," 1978.
b. Budhy T.S. Soegijoko, "Traditional Low-Cost Transportation
in Indonesia, Case Study Bandung," 1979.
IP
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Table II.7 Number of Bajaj and Minicars in Jakarta
(1975-1980a)
1975 1976 1977 1978 1979 1980
Minicar 4,857 5,088 5,088 4,287 1,390 1,389
Bajaj 1.004 3,307 3,646 4,736 8,119 9,848
a. As of April 1, 1980
Source: DLLAJR DKI Jakarta
Quoted from: "Urban Transport in DKI Jakarta."
Table 11.8 Bajaj and Minicar Vehicle Characteristics
Price of Cylinder Maximum Fuel Carrying
Vehicle Capacity Speed Consumption Capacity
(on the road) (cc) (km/hr)
Bajaj Rp 1,300,000 150 cc 55 km/hr 30 km/l 3 persons
+ 30 kg
Minicar 650,000 198 50 20 3 persons
+ 20 kg
Source: DLLAJR Jakarta, 1977/1978
Table 11.9 Bajaj and Minicar Annual Owners' Cost
Registry SpareParts Insurance Depreci- Vehicle Total
and Mainten- ation Check-up
ance
Bajaj Rp 45,430 Rp 185,400 Rp 65,000 Rp 325,000 Rp 46,000 Rp 808,830
Minicar 19,716 185,400 32,500 162,500 46,000 523,119
Source: ILC Consulting Group, "Study of KAJ IV, DKI Jakarta, 1979."
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Table II.10 Bajaj and Minicar Daily Operating Cost
(Drivers' Cost)
Rent Fuel Terminal Total Average Average
Fee Gross Net
Income Income
Bajaj Rp 3,500 Rp 1,100 Rp 100 Rp 4,700 Rp 6,500 Rp 1,800
Minicar 3,000 720 100 3,820 6,000 -,160
Table II.11 Bajaj and Minicar Service Characteristics
Service Availability Average Drivers' Average Trip Average Trips/
Working Period Distance/day day
06.00 - 22.00 11 hrs 135.47 km/day 20 trips/day
Table 11.12 Bemo Operational Characteristics
in Surabaya and Bandung
N Bemos Service N Routes Avg Length Avg Trips a
Availability of Routes per day
Surabaya 791 (1980) 7:00 - 19:00 34 10 km 7
Bandung 943 (1979) - 4 4.5 7
a. Round trips
Surabaya Source: Fouracres and Maunder, pp. 5-6.
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Table II.13 Bemos; Economics of operation (1976)
Fare a Rent/day Terminal Avg. Daily Avg. Drivers' Net
Gross Cost/day Income
Income
Surabaya Rp 30 Rp 1,500- Rp 75 Rp 5,400 Rp 4,000 Rp 1,400
2,500
Bandung 40 2,500 200 5,000 4,200 800
a. In 1980 it was Rp 75 in both cities.
Surabaya Source: Fouracre and Maunder, p. 7.
In Surabaya, it was found that owners' expenditure per day (1976) was
Rp 506,140 = Rp 1,446 (assuming a 350 working-day per year) , while rent
350
was Rp 2,000 per day. So owners' net revenue per day was about Rp 1,500,
while cost of a vehicle was estimated to be Rp 2,000,000.
Table 11.14 Opelet Service Characteristics
N Opelets N Routes Length of N Trips/ N Pass./ N Pass/
Route day trip day/ i
vehicle
Jakarta 3,005 (1980) 25 20 min- 7 a - 185
90 min
Bandung 1,105 (1979) 13 6-9 km 5 20 -
(90 min)
a. Estimated
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Table 11.15 Opelet Daily Economics of Operation
Rent/day Fare Avg Gross Avg Expendi- Net Income/
Income ture/Vehicle Vehicle
Jakarta Rp 3,380 Rp 50- Rp 9,959 Rp 6,239 Rp 3,720
75-100
Bandung 2,500 60 6,500 4,800 1,700
Source: DLLAJR: "Angkutan Opelet," 1977/1978.
Table 11.16 Bus Service Characteristics
N Buses Capacity N Routes Length of Availabi- Pass./day/
Route lity of vehicle
Service
Jakarta 3,253 60 - - - 740
(1980) (1977)
Surabaya 220 48 5 8.5-16 km 5:00-22:00 533
(1980) (1980)
Bandung 88 60 3 13-14 5:30-22:00 1,136
(1979) (1979)
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Table 11.17 Economics of Operation per Bus per Day
Jakarta (1979) Surabaya (1976) Babdung (1979)
Cost of bus Rp 40,000,000 Rp 8,000,000 Rp 40,000,000d
Fare 50 30 30
Daily Expenditure: Total 47,224 19,885 43,784
Operation Cost 17,502 13,071 14,400
(wages, fuel, etc.)
Depreciationa 22,222 4,400 22,222
10% Contingencies 4,000 1,747 3,662
Interestb 3,500 667 3,500
Daily Expected Revenue 37,000 22,500 34,500
Net Revenue 10,224 2,615 9,284
a. 5 years economic life of bus, 360 days/year;
depreciation/day = price of bus5 x360
b. Interest/day - 3% x price of bus
360
c. Fare x # pass/day/bus.
In Jakarta, it was assumed there were 740 pass/bus/day;
in Surabaya, 750 pass/bus/day; and in Bandung, 1,150 pass/bus/day.
d. Assuming that the price of a bus in Bandung is the same as in Jakarta,
Rp 40,000,000.
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Table 11.18 Operational Characteristics of Surabaya's
and Bandung's Minibuses
N Vehicles Capacity N Routes Length of Avg N Avg N
Route Round Pass. per
Trips one way
per day trip/day
Surabaya 1,434 (1980) 11 34 10-15 km 7 13.6
Bandung
a. Honda 2,646 (1979) 9-11 8 4.5-9 km 6 16
b. Colt 1,116 (1979) 16 10 6-9 5 20
Table 11.19 Minibus Economics of Operation (1976)
Fare Rent/day Fuel Avg Total Avg Gross Avg Net
Expendi- Income/day Income day
ture/day (drivers)
Surabaya Rp 30 Rp 2,500 Rp 1,600 Rp 4,150 Rp 5,400 Rp 1,280
Bandung
a. Honda 40 3,000 1,200 4,850 7,800 2.950
b. Colt 75 4,000 2,100 8,000 1,200 4,000
The fares for Hondas and Colts in Bandung in 1980 were Rp 75 and Rp 125,
while for Surabaya's four-wheeled bemos it is Rp 75. Rent for Hondas
per day is now Rp 4,000 , an increase of Rp 1,000 over 1976.
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Table 11.20 Honda Daily Operation Characteristics
1976-1980
Avg N Length of Avg N Fare Rent Fuel Helper
Round Route oass./
Trips Trip
One Way
1976 6 4.5-9 km 16 Rp 40 Rp 3,000 Rp 1,200 Rp 300
1980 5 10-11 9-10 75 4,000 3,000 1,000
Terminal Others Avg Total Avg Gross Income Net Income
Expenditure
1976 Rp 150 Rp 200 Rp 4,850 Rp 7,800 Rp 2,950
1980 350 1,200 9,550 11,000 1,5450
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III. CONTEXT OF THE PROBLEM: EXISTING CONDITIONS IN BANDUNG
1. Introduction
Examination of transportation needs in a city cannot be disassoci-
ated from their urban context. This chapter describes Bandung's
operating environment and public transportation system as they existed
in 1976 to 1980. Within this framework, trip patterns in the city are
examined and the functions of the different public transport modes are
assessed.
Bandung's regional function, physical structure, and population's
socioeconomic characteristics are addressed in the next section. The
third section examines the service characteristics of the city's public
transportation system. This section also presents the agencies in
Bandung concerned with the city's transportation sector, as the admini-
strative framework for the public transportation system. Policies on
public transportation are also discussed here. The fourth section is
an examination of the population's trip pattern: mobility rates,
purpose, travel time and cost, distances, and modes used for the various
income groups. The last section assesses the functions of the various
IPT modes in Bandung. As a conclusion, a review of the city's trans-
port needs and issues to be addressed, is presented. Since the emphasis
here is more on the nature of the need rather than on exact predictions
of needs, the assessment of possible changes will not involve detailed
quantitative predictions of demands.
2. General Characteristics of the City
a. Regional Functions
3andung is the captial of West Java Province and Bandung sub-
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province (kabupaten). With a population of 1.28 million in 1978, it is
the second largest city in West Java and the third largest city in
Indonesia (Kotamadya Bandung 1979).
In addition to its administrative functions, Bandung is also a
major regional commerce and industrial center. Important pharmaceutical
and chemical industries, rubber and tea processing industries, as well
as furniture, textile, leather, and food manufacturing industries are
located here. A number of national-level institutions and offices are
also established in Bandung, among others the central post-telecommuni-
cations office, the army equipment industry, the national atomic energy
institute, and several national research institutes.
During the past decade, Bandung's importance as a university city
has increased. Five major universities, a number of smaller univer-
sities and academies, plus vocational schools have helped to establish
Bandung's prominence as one of the country's major education centers.
It is estimated that at least 5,000 new students come to Bandung every
year.
The city's function as a tourist center is also quite significant,
even though Bandung is not as well known as Bali. Tourist attractions
include the hot water springs in nearby towns to the north, the fruit
and flower markets, and the various cultural activities in the city.
The local and national governments intend to preserve, if not enhance,
those functions, as has been stated in national and local plans. Thus
it can be expected that intercity travel coming into Bandung will have
a significant effect on the city's traffic.
b. Population Characteristics
Administratively, Bandung is divided into 59 communities
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(lingkungan). However, subsequent analysis of this study uses data from
the 1976 major transportation survey of Bandung undertaken by Binamarga,
a Directorate General of the Public Works Department responsible for
transportation infrastructure. In that study the basic units of data
description and analysis is the zone, each zone consisting of one or
more communities. Therefore the following discussion of Bandung's
existing condition is based on zones rather than on communities,
Map III.1 and Appendix III.1 give the zonal groupings of the communities.
Population Densities and Growth Rate
Bandung's population in 1978 was 1.28 million, and the average popula-
tion densitywas 156.8 perhectare (2.47 per acre). This is much higher
than the densities of the other large cities in the country such as
Jakarta, Surabaya, and Medan, with densities of 97.9, 78.8, and 43.0
population per hectare, respectively.
Between 1971 and 1976, Bandung showed an annual growth rate of 1.5
percent, much lower than the rates of Jakarta (4.5 percent) and Surabaya
(4.4 percent). However, the growth rate between 1961 and 1971 was found
to be 2.1 percent, and for the next two decades it was predicted that
this rate of growth would increase to about 2.5 percent. Bandung is
expected to grow faster in the coming years (Llewelyn - Davies Kinhill
1978).
Densities in the city are not homogeneous (see Table III.1). In
1978 they rangedbetween 30.7 and 465.4 per hectare, the average being
157.8 per hectare. Map 111.2 shows the population density distribution.
The higher densities are concentrated in the central areas, with densi-
ties over 241.0 population per hectare. Surrounding these high-density
zones are the medium-density zones (between 142.2 and 241.0 population
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Table III.1 Population Number and Densities (1978)
Source: Data Kotamadya Bandung, 1979.
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per hectare). Many of the low-density zones are found on the northern
part of the city (to the north of the railroad). The densities of these
zones are below 142.2 population per hectare. Zones on the southern
part of the city are mostly of medium to high density. On the average,
the southern part of the city has a higher population density than has
the northern part.
Employment
Bandung's employment structure by sector for the years 1971, 1976,
and 1978 is given in Table 111.2. This structure, during the past years,
has undergone some changes that indicate the directions that the economic
activities of the city might take. Agriculture has remained the same;
trade, manufacture, and construction show an increase; and services and
other sectors have decreased. Manufacturing shows the most significant
growth.
Table 111.2 Employment in Bandung, 1971, 1976, 1978
1971 1976 1978
Sector Number % Number % Number %
employed employed employed
1. Agriculture 6,500 2.0 6,500 1.9 7,666 2.0
2. Construction 12,500 3.9 24,200 7.0 21,207 5.7
3. Manufacture 41,300 12.9 45,500 13.2 64,851 17.3
4. Trade 72,700 22.7 81,100 23.6 86,697 23.1
a
5. Services and 127,800 58.5 186,300 54.3 194,697 51.9
other sectors
Total 320,800 100.0 343,600 100.0 375,118 100.0
a. Government and military (27.7%); personal, transportation, banking.
and finance (25.2%)
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The distribution of these jobs by zone (in 1976) is shown in Map
111.3. High concentration of jobs were located in the central area
zones and the eastern part of the city. Over 3.5 percent of the total
number of jobs in the city were located in each of these zones. The
highest concentration was in zone 27, where 6.2 percent of the total
jobs in the city were located; 50 percent of the jobs in this zone
were in the government-military sector and 33.5 percent were in the
services sector. Few employment opportunities existed in the three
northernmost zones and two zones in the southern part of the city, each
of these zones having less than 1.4 percent of the total jobs in the
city located in it. The lowest was zone 37, where only 0.5 percent of
jobs in the city were located.
Table 111.3 shows the distribution of jobs by sector for the high
concentration zones in 1976 (each having over 3.5 percent of the jobs in
the city). In these high concentration zones, government and military
jobs were predominantly in the northeastern zones (7 and 27), while
trade jobs were in the central zones (4, 9, 1, 3, and 28). Manufac-
turing jobs were concentrated in the two most eastern zones (29 and 30),
while jobs in the private services sector were almost evenly distri-
buted. This distribution of jobs within the city can be used as a
tentative indicator of the type of transport service needed for work
trips.
Income
Data on income distribution available are only on averages per zone;
none is available on household by zone. Breakdown by ranges of income
is also available, but for the whole city, not distributed by zones (see
Tables III.4 and 111.5 and Map III.4).
i
Map 111.3
LOCATION OF JOBS 1976
L E G E N D
HIGH >3 5 ; (OF TOTAL JOBS IN CITY)
MEDIUM 
- 3.4 X- 1.5%
LOW 41.4.
BANDUNG MUNICIPALITY
oo rn 00
H0
03
109
Table 111.3 Job Location by Sector Distribution
in Some Selected Zones (1976)
Distribution by Sector in Each Zone (%)
Zone % of Total Trade Manufac- Government Other Aricul-
Jobs in City turing & Military Services ture
1 4.9 37.0 12.2 29.7 21.0 0.1
3 3.9 32.9 7.1 33.5 26.0 0.5
7 5.4 4.7 3.4 82.9 9.0 -
9 3.8 45.3 12.3 5.3 36.7 0.4
11 4.6 55.3 10.3 0.9 32.7 0.8
16 3.8 16.6 10.4 34.0 38.7 0.3
27 6.2 9.8 6.0 50.0 33.5 0.7
28 4.8 33.4 9.8 17.1 39.5 0.2
29 3.5 9.0 48.9 4.4 37.5 0.2
30 4.6 26.0 31.4 16.9 25.5 0.2
32 3.9 21.9 6.9 39.8 29.3 2.1
Source: Llewellyn Davies - Kinhill, 1978..
High-income areas (over Rp 59,900 per month or about US $99.80) are
found on the northeastern part of the city and comprised in 1978, about
37 percent of the total population (percentage of people with income
over Rp 60,000 - in Table 111.5). Two zones in the southern part of
the city are also considered high-income zones. However, the income
in the northern zones ranges between Rp 70,000 and Rp 80,000, while that
in the southern zones is slightly lower (Rp 67,500 to Rp 72,500). The
low-income areas are four northern zones, three zones in the eastern
part of the city, and four southern zones. Thus the low-income zones
are the fringe zones of the city and the income ranges between Rp 24,000
and Rp 28,000 per month (or US $40 to $47). This low-income group in
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Table 111.4 Average Per Capita
by Zone (1978)
Monthly Income
Zone Income (Rp) Zone Income (Rp)
1 55,780 20 27,697
2 67,500 21 43,744
3 50,083 22 32,000
4 52,500 23 74,500
5 43,750 24 42,470
6 50,070 25 60,359
7 79,166 26 62,500
8 72,500 27 52,264
9 43,964 28 71,281
10 25,000 29 32,987
11 41,063 30 35,634
12 48,860 31 49,475
13 79,166 32 29,750
14 130,000 33 46,573
15 47,500 34 31,917
16 52,836 35 24,375
17 53,750 36 42,500
18 38,950 37 33,333
19 36,135 38 34,325
Source: Recalculated from Kotamadya Bandung Data, 1979
Exchange rate in 1978 - Rp 425 = US $1.00
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Table 111.5 Population Income Distribution
(1977-1978)
Income Group (monthly income, Rp) 1978 1977
1. 30,000 24.15 40.4
2. 31,000 - 40,000 16,06 10.8
3. 41,000 - 50,000 12.96 8.9
4. 51,000 - 60,000 9.72 7.6
5. 61,000 - 70,000 8.16 6.5
6. 71,000 - 80,000 6.88 3.4
7. 81,000 22.07 22.4
Total 100.00 100.0
Table 111.6 Average Household Expenditure in Bandung
(1977)
Item Monthly Amount (Rp) Percentof Total (%)
1. Food
a. Rice, etc. 28,300 41.2
b. Liquor 80 0.1
c. Cigarettes 2,150 3.1
Total Food 30,530 44.4
2. Non-Food
a. Housing and utilities 14,840 21.6
b. Goods and Services 10,820 15.7
c. Clothing 4,690 6.8
d. Taxes and entertainment 7,900 11.5
Total Non-Food , 38,250 55.6
3. Total Expenditures 68,780 100.0
Source: Household Consumption Survey, Kotamadya Bandung, 1977, Census
and Statistics Office, West Java.
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1978 (with incomes of less than Rp 40,000) comprised 40.21 percent of
the population. In 1977 low-income groups comprised 51.2 percent of the
population; the high-income, 32.3 percent. Thus, within one year about
11 percent of the lowest income group moved to a higher income bracket.
Increases of proportion in the other income groups also occurred within
this one year. Only the highest income group remained constant (about
22 percent of the population).
To have a sense of what these ranges of incomes mean, it is neces-
sary to look at expenditure patterns as given in Table 111.6. The
total average monthly household expenditure in 1977 was Rp 68,780, of
which Rp 30,530 (44.4 percent) was for food. Nonfood expenditure was
Rp 38,250, of which Rp 10,820 (15.7 percent) was for goods and services,
including expenditures for transportation. Thus a large percentage of
the population (67.7 percent in 1977 and 62.9 percent in 1978) were
below the minimum expenditure level (Rp 68,780). However, actual condi-
tions are probably not that severe since it is common for households to
have extra side incomes that are not reported, since that income is not
fixed.
Vehicle Ownership
By private vehicles here is meant automobiles, bicycles, and motor-
cycles. Distribution of vehicle ownership per 1,000 population by zone
(in 1977) can be seen in Table 111.7 and Map 111.5 a through d.
High levels of car ownership were largely in the northern zones.
However the highest car ownership rate was in zone 17 in the south.
Zones in the east (both in the north and south) had low car ownership
rates. This was also the case in some other southern zones (see Map
III.5.a). A similar pattern was also found for low levels of motorcycle
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Table 111.7 Vehicle Ownership in 1977
(per 1,000 population)
Z obiles Motorcycles Bicycles Total Vehicleone Autom
1 3
2 4
3 2
4 7
5 2
6
7 2
8 12
9
10
11
12 1
13 1
14
15
16
17 6
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34 3
35
36 1
37 1
38
.8
.0
.8
. 1
.8
.2'
.5
.9
2. 1
0.3
2.2
2.5
2.3
5.0
2.6
3.2
1.5
1.9
0.8
1.4
2.2
2.0
2.4
1.0
2.9
7.1
1.2
1.3
1.4
1.1
0.3
0.3
2.6
5.5
6.4
5.4
7.8
3.7
32.3
43.4
19.1
61.3
15.5
16.0
51.2
31.8
52.8
6.8
13.1
13.7
66.1
189.8
65.2
12.2
53.8
22.0
4.5
11.3
15.2
10.8
20.7
11.2
26.2
44.1
19.4
23.0
8.7
12.1
9.3
61.5
19.6
32.4
35.4
26.8
42.7
7.8
I ______________________________
25.6
28.0
36.9
47.4
11.8
24.3
8.9
51.6
42.5
25.2
20.1
34.3
26.9
165.2
27.2
19.2
34.2
17.9
44.7
45.3
21.9
7.5
41.6
19.6
14.3
37.2
24.6
21.0
16.6
3.16
15.9
76.6
37.1
8.4
15.4
6.6
29.0
4.7
Source: ITB Bandung Traffic Management Study, 1979.
61.7
75.4
58.8
115.8
30.1
49.6
87.7
96.3
97.4
32.3
33.4
58.5
109.3
360.0
99.0
34.6
149.5
41.8
50.0
58.0
39.3
20.4
64.5
31.8
43.4
88.4
45.3
45.3
26.7
44.8
25.6
138.4
59.3
76.3
57.1
348.8
89.5
16.2
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ownership. However, high motorcycle ownership rates were concentrated
in the central zones and some southern zones (see Map III.5.b). In
contrast, high levels of bicycle ownership were found in the southern
zones while low levels were found in the northern zones (see Map 111.5. c)
Map III.5.d shows the pattern of total vehicle ownership rates. Some
zones had low rates for all three types of vehicles (see also Table
111.8). These zone populations were dependent on public transport or
had to do their trips on foot. If we assume that car ownership is
related to high income, motorcycle with medium income, and bicycles with
low income, then these zones were all dependent on public transport
regardless of their income status.
The other extreme would be those zones with high vehicle ownership
scores for all three types of vehicles. Unfortunately, none of the
zones satisfies this condition. Some zones (7, 17 and 34) scored high
on car ownership, but low on motorcycle ownership. Assuming that
income in each zone was not homogeneous, this could be interpreted that
the low-income groups in these zones were dependent on public transport,
while the high-income and medium-income groups were less dependent on
it. In zones which scored relatively high on car ownership, the high-
income population was not dependent on public transport. However, the
medium and low-income groups in these zones (36 and 37) scored low on
vehicle ownership and were dependent on public transport. In other
zones (14 and 32) it was the high-income group that was dependent on
public transportation (low score on car ownership) , while the medium-
income group was less so, because both zones, for both income groups,
scored high on motorcycle and bicycle ownership. The rest of the zones
scored medium or medium-low on vehicle ownership for all income groups.
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Table 111.8 Vehicle Ownership Score by Income, 1977
Zone
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
e Total Vehicles Automobiles Motorcycles BicyclesIncom
M
H
M
M
M
M
H
H
M
L
M
M
H
H
M
M
M
L
L
L
M
L
H
M
H
H
M
H
L
L
M
L
M
L
L
M
L
L
M
M
M
H
L
M
M
M
M
L
L
M
H
H
H
L
H
M
M
M
L
L
M
L
M
M
M
M
L
M
L
H
M
M
M
M
M
L
M
M
M
M
M
M
H
M
M
L
L
M
H
M
M
M
H
M
L
L
M
M
M
L
M
M
L
L
L
L
L
L
M
H
M
H
H
M
Income (Rp/rio)
Cars (per 1,000 population)
Motorcycles "t
Bicycles
Total Vehicles
High
59.9
13.4
47.9
44-1
> 99.0
Medium
39.9 - 59.9
1.6 - 13.4
15.8 - 47.9
17.3 - 44.1
40.9 - 99.0
M
M
M
H
L
M
H
M
H
L
L
L
H
H
H
L
H
M
L
L
L
L
M
L
M
M
M
M
L
L
L
H
M
M
M
M
M
L
Low
- 39.9
1.6
15.8
17.3
40.9
121
Because these 1977 data remain generally accurate, it can be concluded
that these zones can benefit from public transportation service, for
all income groups. The above conclusion is summarized in Table 111.9.
c. City Structure and Street Network
As can be seen on Map 111.6, the northern part of Bandung is
quite hilly, while the southern part is more flat. This topographical
condition has limited the use of bicycles and becaks in the northern
zones.
In addition to topographical characteristics, the city's historical
development has also accentuated the distinction between the northern
and the southern parts of the city. (By the northern part is meant
those areas to the north of the railroad that run in an east-west direc-
.tion through the city.) This part is characterized by lower building
densities, larger residential plots, and wider, tree-lined streets than
those in the southern part. However, new developments have reduced
this variance. New higher density areas have been developed both in the
north as well as in the south.
The distribution of the various land uses (agriculture, residential,
commercial, government, industry, and other uses including recreation,
open spaces, social facilities, and undeveloped land) can be seen in
Map 111.7, see also Appendix 111.2. The main commercial and entertain-
ment centers are found in the southern part of the city (zones 1, 2, 9,
11 and 28). A number of zones in the central area and the western part
of the city also have significant commercial areas. Thus, the commer-
cial areas extend from the eastern to the western parts of the city,
straddling the main east-west major arteries. The main government
offices, including the municipal office buildings, the town hall, the
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Table 111.9 Dependence of Zones on Public Transport
as Measured by Vehicle Ownership Scores
Income Groups Not Dependent Could Benefit Dependent on
on Public from Public Public Transporta-
Transportation Transportation tion Service
Service Service
High 7, 17, 34 1-6, 8, 9, 12, 10, 11, 14, 19,
13, 15, 16, 18, 31, 32, 38
20-30, 33, 35
Medium 14 1-9, 12, 15, 16, 8, 10, 11, 19,
20-30, 33, 35 31, 36, 37, 38
Low 14, 32 1-6, 8, 9, 12, 7, 10, 11, 13,
15, 16, 18, 20, 17, 19, 22, 31,
21, 23-30, 33, 34, 36, 37, 38
35
Table III.10 Street Width Distribution in Bandung
(1977)
Width Length Percent of Total Length
(m) (km)
10.0 53.5 15.3
7.0 - 9.5 93.9 26.8
4.0 - 6.5 110.5 31.5
3.5 92.5 26.4
350.4 100.0
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provincial administration buildings, and the banks and other trade and
finance agencies, are to be found in the northern zones close to the
central area.
Industrial areas, including textile, food processing, and machine
assembling industries, and metal foundries, workshops, and repair
services, are mostly located in the outer zones of the city, in the
west as well as in the east. Textile and manufacturing industries are
scattered in some zones close to the central area.
Residential areas are distributed throughout the city. As is com-
mon in most large Indonesian cities, there are also residential areas
within the center of the city. Some new residential areas, about 5
kilometers to the south of the city center, have been constructed in
the 1960s. The most recent construction of residential areas has taken
place in the north and southeast areas of the city.
From this discussion on the city's land uses, it appears that the
zones along the main east-west artery of the city are the major trip
attractors. In addition to the concentration of main commercial centers
along this corridor, the greatest concentration of government offices
and buildings is also in the zones bordering this east-west axis. Other
important trip attractor-generators are the five large university
campuses (in zones 26, 35, and 38) and the intercity terminals -- bus
as well as rail terminals, which are located along this corridor (in
zones 6, 23, and 2). Thus the main corridors of traffic flow are the
east-west corridor, major regional arteries entering the city into the
intercity terminals, and links between the major university campuses
and other important activity centers with the residential areas.
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The existing street network pattern in Bandung reflects these
major flows of movement. This network has a strong radial structure
focused on Bandung's central area (see Map 111.8). The principal
east-west artery is parallel to the railroad that divides the city into
its northern and southern parts. Circling the central business
district is a ring road that continues as one of the main arteries to
the north. Another ring is the outer ring road, the Southern Ring
Bypass, which joins the east-west artery. Radiating from the central
area are three south bound arteries: to the southeast, south, and
southwest, each connecting Bandung with surrounding towns. From this
central area there are four north bound major roads, which become two
northbound arteries, one also connecting Bandung with another town
north of the city. In addition to the east-west artery, there are three
other major east-west roads connecting the inner and outer ring roads.
The street network in Bandung is generally in very poor physical
condition, a circumstance aggravated by roadside markets, hawkers, and
vendors plying their wares in the streets. The absence of sidewalks
compounds the problem even more.
In all there are 350,324 meters of roads in Bandung in 1977.
Table III.10 shows the width distribution of these roads. The width of
a conventional bus is about 2 m, and that of a minibus is about 1-14 m;
thus, the two-way bus service can operate conveniently only on streets
of at least 10 m wide. While two-way service is still possible on
streets 7-9.5 m wide, itis too difficult on streets of lesser width,
where one-way bus service might be more appropriate, or a two-way mini-
bus service could also be used.
SJ K
* T
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Map 111.8 indicates that some zones have no or only very few,
streets of more than 10 m or even of 7-9.5 m wide. If the population
of these zones is dependent on public transport, then clearly other
types of public transport service are necessary. It is in these zones
that minibuses can have an important function. In the southern and
central areas, becaks also can provide the necessary service. The
street network in these peripheral zones often is inadequate; many of
the streets are still unpaved. The central zones are better off,
although some are served only by narrow roads on which buses or even
minibuses are unable to provide service. The northern zones, which
because of street width also cannot be served by either minibuses or
buses, can be served by motorized becaks since non-motorized becaks is
inappropriate here due to the topography of the area.
3. The Public Transportation Service
a. The Existing System
In 1979 Bandung was served by a total of 23 routes of public
transportation: 7 Honda routes, 2 Colt routes, 5 opelet (jitney) routes,
6 bemo routes, and 3 bus routes (see Map 111.9). Table III.11 presents
the characteristics of these routes.
The two main terminals are located in the center of the city. One
serves bemos, Colts, and Hondas, while the other is basically an opelet
(jitney) terminal, although two Honda routes also originate from here.
Honda service extends to the north (to Dago), to the west (to Cimahi),
to the south (to Soreang and Dayeuhkolot) and to the east (to Cicaheum).
Except to the north, the other routes are served-by two lines, one
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Table 111. 11 Bandung's Public Transportation Service (1979)
Routes (by origin and destina- Route Length Vehicle Type Number of
tion terminals) Vehicles
1. Kebun Kalapa - Dago 8.50 Honda 348
2. Kebun Kalapa - Cicaheum 12.25 Honda 426
3. Stasiun K.A. - Cicaheum 6.50 Honda 22
4. Stasiun K.A. - Cimahi' 12.00 Honda 450
5. Kebun Kalapa - Cimahi 12.00 Honda 472
6. Tegalega - Dayeuhkolot 13.00 Honda 159
7. Kebun Kalapa - Soreang 12.00 Honda 269
8. Kebun Kalapa - Ledeng 11.75 Colt 223
9. Ledeng - Cicaheum 12.50 Colt 174
10. Stasiun K.A. - Dago 6.00 Jitney 13
11. Stasiun K.A. - Ciumbuleuit 6.25 Jitney 35
12. Stasiun K.A. - Ledeng 9.25 Jitney 54
13. Stasiun K.A. - Surapati 5.50 Jitney 114
14. Stasiun K.A. - Sadanserang 6.50 Jitney 114
15. Kebun Kalapa - Ciroyom 4.75 Bemo 248
16. Kebun Kalapa - Binong 6.50 Bemo 312
17. Kebun Kalapa - Buahbatu 5.60 Bemo 209
18. Kebun Kalapa - Sukajadi 6.25 Bemo 174
19. Kebun Kalapa - Situaksan 4.00 Bemo N/A
20. Kebun Kalapa - Tegalega 2.00 Bemo N/A
21. Cicaheum - Cibeureum 10.75 Bus 108
22. Paiasari - Ledeng 12.00 Bus 108
23. Buahbatu - Unpad 14.00 Bus 108
Total 3,810 Vehicles
Source: DLLAJR Propinsi JaBar 1980.
a. See Figure I11.1
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Figure III.1 Diagram of Routes and Public Transport Terminals
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originating from the Kebun Kalapa terminal, the other from Stasiun K.A.
The average speed of Hondas is about 35 km per hour.
The Colt service operates in one northern route (to Ledeng) and a
north-to-east route bypassing the city center (the Ledeng-Cicaheum
route). The average speed of Colts is similar to that of Hondas, about
35 km per hour.
The opelets provide service to three northern routes: to Dago,
Ledeng, and Ciumbuleuit. The opelets are the first motorized IPT
service in Bandung. There are also two opelet service routes to the
northeast: Surapati and Sadangserang. No opelets serve the western
and southern routes. The average speed of opelets is around 30 km per
hour. However, because of age and safety factors, opelets are scheduled
to be withdrawn from service and replaced. by minibuses (see Chapter II).
The bemos basically serve the central areas and have shorter route
lengths compared to the other services, Their services extend to the
northwest (Ciroyom), to the west (Situaksan), to the south (Tegalega),
southeast (Buahbatu and Binong) and to the north (Sukajadi). Bemo
average speed is 25 km per hour. Again, because of safety factors
bemos are scheduled to be withdrawn and replaced by minibuses.
The three bus routes serve the main east-west corridor, from
Cibeureum in the west to Cicaheum in the east. Two north-south corri-
dors that are also served by the buses are the Palasari-Ledeng and
Buahbatu-Unpad routes. Bus average speed in Bandung is about 30 km per
hour.
In addition to the motorized public transportation system, as
described above, Bandung is also served by a nonmotorized public trans-
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port, namely, the becak, which has an average speed of about 15 km per
hour. However, not all zones in the city have becak service, such as
the hilly northern zones (34 to 38). Becak service is also absent in
the central areas of the city, which has been declared as a "becak-free-
zone" by the municipal government. Becaks are prohibited to operate in
these zones (1 to 5).
In general, it can be said that between the motorized public trans-
port service and the becaks (-- which in the future will become increas-
ingly motorized, as noted in Chapter II) Bandung is adequately served.
The number of vehicles serving each route also indicate that the service
is satisfactory in terms of frequency. However, the level of service
is not homogeneous throughout the whole city. The central areas are
extremely well served (see Map 111.9). In contrast, the outer zones are
inadequately served. Service of routes are limited, some zones even are
not served at all, and access to these routes is inconvenient. The
latter is especially felt in the northern zones, where becak service is
not available and distances to existing routes are in excess of conveni-
ent walking distances. For example, the only public transport route
serving zones 24 and 34 is on the easternmost border of these zones, so
that people living in the western part of the zones have to walk about
2 km to reach it. While this problem also exists in the southern and
eastern outer zones, it is less onerous than in the north, since becak
service exists in these zones to back up the motorized public transport
service.
Thus, it seems: that the major problem in Bandung's public trans-
portation system is the lack of coordination and distribution of services
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throughout the whole city. Another problem that is also often encoun-
tered is vehicle breakdown due to age and lack of maintenance. This is
especially true for the opelets. Besides being inconvenient to the
riders, these breakdowns are also disturbing to the other road users
and often create congestion.
The motorized public transport (IPT and the conventional bus) have
fixed routes, although the IPT vehicles do not always adhere to their
allocated routes and will operate wherever there is passenger demand.
Both the IPT and the bus transport as they exist now provide a reasonably
comprehensive and frequent service. However, the absence of schedules or
timetables and fixed stops for the IPT reduces the attractiveness and
efficiency of service.
As mentioned, becaks play an important role in the city's public
transport system, especially for the short and medium trip distances.
They operate in almost all parts of the city except the northern areas
and the designated "becak-free zones". In addition to these short and
medium trip distances, becaks also provide connecting service to the
motorized public transport routes in Bandung which are very central-
area oriented. Becaks provide a complementing service between these
mostly radial-routes of the motorized public transportation. However,
their slow speed does impede the traffic flow especially in congested
areas.
Nevertheless, despite shortcomings, the existing public transporta-
tion system in Bandung as a whole does perform well from a service point
of view, but not from a traffic point of view. The poor driving stan-
dards of the drivers, the abrupt stopping and starting of the minibuses
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to collect and discharge passengers, and the slow speeds of becaks on
the main roads all contribute to the chaotic traffic situation in Ban-
dung. For specific data for operating each type of public transport
vehicle see the last section of Chapter II.
b. Management and Operation of the Systems
Except for the conventionalbus service, all public transport
services in Bandung are provided by the private sector. Present public
transport services are offered either by registered companies owning a
number of vehicles (usually between 3-20 vehicles per company) or pri-
vate individuals owning one or two vehicles. Company drivers can pay a
certain amount of rent per day, or they can have a fixed daily salary.
Private individual vehicles are usually rented out or driven by the
owner or a member of his family; see Table II.4 for the range of daily
rent of these vehicles. Becaks are managed in the same way.
The official public transport routes are determined by the munici-
pal government (specifically the Road Transport Traffic Service in con-
junction with the Traffic Board and approved by the Mayor). Permits are
issued to operate in specific routes in the city, and the allocation of
vehicles to each route is based on a crude assessment of the needs of
each corridor. However, often the drivers deviate from the assigned
route and enter roads where they believe they can get passengers (such
as those passing in front of schools and markets) This occurrence is
especially noticeable in those routes where buses have started to operate.
The minibuses, competing with the lower bus fares, have to go out of
their assigned routes to get enough passengers. This route deviation
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is made possible by lack of government control and by the fact that
the existing route assignments are not officially backed up by a clear
legal basis and violation sanctions.
For becaks, there are no specified routes. Becaks can go anywhere
except in the assigned becak-free zones, which are the central zones of
the city with the exception of some narrow streets in the area. This
creates an extra burden for the becak drivers, because often, to get
to a certain area, they have to go around through streets on which they
are allowed to operate, often resulting in unnecessarily longer distances.
However, the lack of strict traffic controls encourages the drivers to
take shortcuts and disobey the regulation.
A survey of motorized public transport operators in 1976 showed the
following findings (Kusbiantoro 1979):
On the average, each vehicle has two drivers and one or two
assistants (bus boys). Division of labor for drivers is not specified.
Sometimes the reserve driver takes over when the main driver is taking a
break, or they alternate by the hour or by the day. Division of labor
for the busboys is by operating shifts: morning-afternoon shift and
evening-midnight shift.
A parallel study of the becaks in Bandung (Soegijoko 1981) found
that most of the becaks in operation are rented, although a few are
driven by the owner.
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In 1976, there were 538 becak owners registered in Bandung.1 The
number of becaks owned ranged between 3 and 40 becaks. Most owners have
between 3 and 9 becaks, although 9.1 percent of the owners have over
30 becaks. In general, only 75 to 80 percent of the becaks owned are in
operation, since some are out of order or not enough drivers showed up
for work. As with most of the motorized public transport drivers,
becak drivers work on a daily basis. Very few, if any, work on a wage
or salary basis.
Becak owners start by owning 2 to 4 becaks and add more vehicles
whenever they have extra savings. Some becak drivers also started this
way: first renting a becak, then buying one and adding others. How-
ever, lately there is not much incentive to enlarge business. Taxes
are felt to be too high, income is very uncertain, competition with
other modes of public tranpsort is intense, and becak drivers do not
work on a regular time schedule. They work anytime they want to, while
the owners have to pay fixed taxes.
The hiring of drivers is based on verbal information. Becak
drivers bring a friend when they know there is a vacancy. Becak owners,
in hiring drivers, require only a Residence Identification. They do
not require a driver's license (which is required by the police) and
some even help provide the drivers with driver's licenses.
As mentioned in Chapter II, because of competition from the munici-
pal buses, at present minibus owners and companies in Bandung cannot
make as much profit as they have done .in the past. In 1976, return on
1 Because of government action in phasing out becaks in the city, there
are considerably fewer owners currently than there were in 1976.
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investment could be expected within 11 to 2 years, whereas in 1980
return on investment had increased to at least two years. Nevertheless,
this type of enterprise is still considered to be profitable. The
situation is less favorable for drivers, whose daily net income has
dropped to about half what it used to be in the same length of time.
Becak owners' earnings from becak operation is much more favorable
than drivers'. In 1978 it was found that the average net daily income
of a driver was between Rp 450 and Rp 750, while his average household
expenditure was between Rp 500 and Rp 800. Drivers' incomes could .
hardly cover their expenditures. If income is related to working hours,
then the becak drivers' condition is deplorable. Becak owners are in a
better situation, since for them renting out becaks is generally a side
income, not their major source of income. Per day per vehicle, an
owner could receive net earnings of Rp 250 to Rp 300, while the purchase
price per vehicle was Rp 75,000, so they could get their investment back
in about one year, assuming they can rent out their becaks 30 days per
month. However, lately, due to uncertainty of the situation and govern-
ment policies about becaks, owners also began to be less attracted toex-
panding their businesses. Many of those owners who could afford it switched
their business to minibuses. With this kind of situation, the question
now is, whether having becak service is still desirable, from the point
of view of all concerned parties: drivers, owners, users, community
and government.
c. The Administrative Framework
Existing agencies concerned with road transportation and traf-
fic management in Bandung can be categorized into three groups:
(1) municipal agencies; (2) the regional level of national government
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agencies (under the departments of Public Works, Communications, Defense,
and Internal Affairs); and (3) nongovernmental agencies that have
cooperative ties with the municipality (see also Table 111.12).
Table 111.12 Agencies Concerned with Road Transportation
and Traffic Management in Bandung
1. Municipal agencies: (a) Traffic Board (BKLL)
(b) Urban Development Planning Board (Bappemko)
(c) Municipal City Planning Service (DTK)
(d) Municipal Public Work Service (DPU)
(e) Regional Revenue Service (Dipenda)
2. Regional level of
national government
agencies (a) Road Transport Traffic Service (regional
agency under the Department of Communi-
cations) [DLLAJR)
(b) Traffic Unit of the Bandung Police - under
the Department of Defense
(c) Binamarga (under the Department of Public
Works)
3. Nongovernmental
agencies (a) Coordinating Body of Becak Entrepreneurs
and Drivers (BKPPB)
(b) Organization of Land Motor Transportation
Operators (Organda)
(c) CV Purnayasa (army veteran organization)
Municipal Agencies
The Traffic Board (BKLL) consists of representatives of all official
agencies concerned with transport in the city (e.g., Municipal Police,
Traffic Police, DLLAJR, DTK, Bappemko, and Municipal Public Works).
Directly responsible to the mayor, its role is mainly that of coordina-
tion and liaison between the mayor and other transport organizations; it
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is advisory in nature. The Board's tasks and responsibilities are mainly
to assist the municipal government in formulating strategies and identi-
fying traffic problems specifically in these three areas: traffic
engineering, traffic law enforcement, and traffic education fo the com-
munity.
Land use planning is conducted by the City Planning Service (DTK)
in cooperation with the more comprehensive Urban Development Planning
Board (Bappemko). The City Planning Service is responsible for formu-
lating and implementing detailed parcel plans for each land use
including the infrastructure such as the road network and the sewage
system. The Planning Board's function is to coordinate administratively
all planning at the municipal level.
Within the Department of Public Works, the responsibilities for the
planning, design, and implementation of national and provincial roads
and bridges lies with Binamarga, while the local public works department
within the municipal government is responsible for the local road net-
work. In addition, the functions of the Municipal Public Works Service
include technical management of equipment and tools for traffic control,
maintenance and repairs of equipment for traffic control and management,
and technical supervision of the construction of traffic control devices
and other equipment.
The Regional Revenue Service (Dipenda) has two sections that are
related to the transportation sector: the Parking Management Section
and the Tax and Fee Section. The first section is responsible for the
management of the public transportation terminals of the city while the
second, handles permits and taxes for all public transportation vehicles.
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Regional Level of National Government Agencies
The DLLAJR comes under the Department of Communications (Highway
Traffic Service). Its main task in Bandung is to plan and control
public transport operations as well as to test and register commercial
vehicles. *urnayasa, the army veteran organizationis involved in the
supervision and control of on-street parking.
Nongovernmental Agencies
The two nongovernmental organizations, the Coordinating Board of
Becak Entrepreneurs and Drivers (BKPPB) and the Organization of Land
Motor Transportation Operators, are not directly involved in the trans-
portation management of the city; however, they do have an important
supportive role in the process. The BKPPB is responsible for managing
and assisting the becak operators (both drivers and entrepreneurs) in
the government's efforts to handle all problems regarding traffic order.
It is also the formal body representing becak operators. Organda was
formed for the purpose of assisting the government in implementing the
government's transport as well as social programs (e.g., establishing
credit institutions and investments). Organda also assists the local
government in the coordination of public transportation routes by making
recommendations to the municipal government, the Traffic Board, and
the Traffic Police. However, in this regard, Organda cannot be effec-
tive because it is not a member of the Traffic Board. The Traffic Unit
Police's task is clear and need not be specified here, and Binamarga's
responsibility is for the infrastructure which is part of the national
system.
d. Current Policies onPublic Transport
The national government is concerned with the provision of
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public transport services in the large cities in the country. The
objective is toprovide service accessible to the majority of the popula-
tion, especially the lower-income groups. The policy adopted is to
introduce and utilize standard-size buses as the main public transport
mode. To secure the accessibility of the service to the lower-income
groups, fares on these buses are set and kept at a certain level
by the government. Although the involvement of the private sector in the
the provision of the public transport services is expected, until now
the responsibility of providing bus services is still mainly the govern-
ment's. The nationalization of some private bus companies in Jakarta.
(due to economic failure of the companies) and the setting up of public
enterprises in the cities( e.g., P.N. Damri) to be in charge of the
provision of bus services are two examples of government involvement.
The policy to abolish becak services is not a national policy but
is a policy adopted in Jakarta. However, many other cities have also
adopted this policy. Bandung has not explicitly adopted this policy,
but the municipal government has prohibited the production of new becaks
in the city, has designated some areas to be off-limits for becaks,
and will be expanding these areas over time. Recently there was a
policy to add a new type of motorized public transport, a revised ver-
sion of the minibus and to replace becaks with motorized becaks. Becak
owners can give 10 becaks as a down payment for one motorized becak,
called a cator, and the remainder can be paid in installments (Rp 1,000
per day). The problem with this policy is that it does not aid those
becak owners who have less than 10 becaks.
Unlike Jakarta, Bandung does not have formal regulations in terms
of public transport vehicles that are allowed to operate in the city.
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In a recent seminar2 officials responsible for the public transportation
services in various cities deemed it desirable to have such a nationally
specified policy for their respective cities.
4. Trip Patterns
The discussion in this section will be based on data of two separate
studies undertaken in 197.6: the low-cost transport study by Bandung
Institute of Technology (Soegijoko 1981) and the transport survey by
Binamarga Directorate General of the Department of Public Works.
First to be discussed is the population's mobility as it is related
to income. Next is their daily trip pattern: trip purpose, travel time
per trip, costs per trip, trip distances, and trips related to time of
day undertaken. Last will be presented- the mode use patterns related
to trip distance, origin and destination, purpose, income, passenger
access to public transport service, and vehicle ownership.
Not all of the above data are available in both studies. Some were
obtained fromthe ITB study and some were taken from the Binamarga Study.
However basically it is Binamarga's data that will be presented here,
and the ITB data is used to supplement or as comparison for the Bina-
marga data.
a. Mobility of Different Income Groups
Binamarga's sample households here are categorized into low-,
middle-, and high-income groups (based on a measure of standard deviation
from the mean). Those with monthly incomes of less than Rp 39,900 per
month (± US $61.00) were considered low-income, and those with more than
Rp 59,900 per month (± US $92,-0) were considered high-income.
2
Working seminar sponsored by the Ministry of Finance in Jakarta,
July 19-21, 1980.
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It was found that trip -rate per household increases with income.
The low-income groups have a rate of 4.7 trips per household while the
high-income groups, trip rate per household is 5.9; the middle-income
groups showed a 5.4 trip rate. However, trip rates per person showed
no or very little variation among the different income groups. This
rate ranges between 2,4 and 2.5 trips per person per day,
The ITB study substantiated the above findings. The study also
found that household trip rates increased with income and little or
almost no variation in persons trip rate among the different levels of
income groups.
b. Daily Trip Pattern
Trip Purpose
Table 111.13 presents the percentages of trip purposes as found
in both the ITB and Binamarga studies.
Both studies obtained almost similar results, with the exception of
shopping trips and other purposes trips. An explanation that can be
given here is that in the ITB study, shopping for recreation (e.g., win-
dow shopping) was included under shopping trips, whereas in the Binamarga
study it is included under other trips. In both studies, trips for work
purposes is the highest, while education and shopping are the next
highest. In the Binamarga study, trips to get access to other trans-
portation (in the above table, included in other trips) is quite high,
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as high as shopping and education trips (8.6).
Cost per Trip
Only data from the ITB study was available for out of pocket
cost per trip although it was not very detailed - the data was in terms
of averages and ranges. The study found that for work trips the largest
percentage of the population did not pay transport cost, meaning that
they went to work by company car, their own cars., motorcycles, bicycles,
or by walking. For those who paid, the largest percentage paid about
Rp 50 and between Rp 50 and Rp 100 per trip. If they used motorized
public transportation, they paid about Rp 40 per trip; those paying be-
tween Rp 50 and Rp 100 might be using becaks or two modes of motorized
public transportation. Judging by time and distance, the most likely
is that motorized public transportation was used.
Almost the same pattern could be observed for other trips. The
largest percentage did not pay any fares (see Figure 111.2).
Table 111.14 gives the cost per trip for the different purposes.
In summary, the ITB study found that the largest number of trips
were at no cost, a high percentage of work and education trips cost
less than Rp 50 per trip (thus indicating the use of either private
vehicles or motorized public transport), and shopping trips were either
free or cost between Rp 100 and Rp 150.
Travel Time and Distance
Travel time and trip distances discussed here are data from
the ITB study since none from Binamarga could be obtained. Table 111.15
and 111.16 present the average travel time and distance for each trip
purpose.
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Table 111.13 Percentages of Trip Purposes
of Daily Trips, 1976
Trip Purpose ITB (%) Binamarga (%)
Work 25.2 23.5
Education 7.3 8.5
Shopping 13.4 8.6
Home 47.0 43.4
Other 7.1 16.0
Total 100.0 100.0
Table 111.14 Average Cost per Trip (1976)
Average Cost (Rp) % of Res ondent
Work Education Shopping Home Others
No Cost 55.6 64.7 81.6 51.1 61.7
1 - 50 26.0 24.3 7.7 32.8 21.3
51 - 100 11.9 8.8 7.5 12.1 10.4
101 - 150 4.0 1.4 11.5 2.6 2.5
151 - 200 1.0 0.3 1.0 0.5 0.8
201 - 300 0.9 0.5 0.7 0.7 1.7
301 - 400 0.0 0.0 0.0 0.0 0.0
401 - 500 0.1 0.0 0.0 0.0 0.4
Over 501 0.5 0.0 0.0 0.2 1.2
Source: B. Soegijoko, "Public Transportation in Bandung," ITB Press,
1981, p.7 7 .
Figure 111.2 Average Cost Per Trip
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Table 111.15 Average Travel Time per Trip (1976)
Time (minutes) % of Respondent
Work Education Shopping Home Others
Less than4 min. 8.1 9.2 22.2 4.3 25.1
5 - 9 minutes 9.7 22.8 26.6 13.5 12.6
10 - 14 minutes 22.2 29.6 25.2 31.4 18.0
15 - 29 minutes 32.5 29.6 19.2 36.5 18.8
30 - 59 minutes 20.8 8.2 5.2 12.4 11.3
More than 60 min. 6.7 0.6 1.6 1.9 14.2
Source: Soegijoko, Ibid, p. 77.
Table 111.16 Average Travel Distance per Trip (1976)
Distance (km) % of Respondent
Work Education Shopping Home Others
Less than 0.4 16.2 18.6 
37.4 21.5 23.3
23.2 16.5 15.6
0.5 - 0.9 13.0 16.8
1.0 - 2.4 22.2 21.2 18.7 
21.3 16.0
16.3 21.9 20.8
2.5 - 4.9 27.4 23.9
4.4 18.8 24.3
5.0 21.2 19.5
Source: Soegijoko, Ibid, p. 78.
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Work-trip travel times were mostly between 15 and 30 minutes,
although some were between 10 and 15 minutes or 30 and 60 minutes
(about 33 percent, 22 percent, and 21 percent of the respondents,
respectively). The distances were between 1.0 km to over 5 km , but the
most were between 2.5 km to 4.9 km. Education trips were mostly between
5 and 30 minutes, while distances were almost evenly distributed among
the five distance categories, slightly more for distances between 1.0
and 4.9 km. Since, again, the largest percentage did not pay (see
Table 111.14), it can be assumed that for shorter distances, people
walked, while for the longer distances, private vehicles were used.
Travel time for shopping trips was mostly less than 15 minutes, and
distances, less than 1 km. In summary, travel time for all purposes
was mostly between 5 and 30 minutes, although 20.8 percent of work trips
were between 30 and 69 minutes. Distances were mostly between 1 and5 km
for education trips, more than 1 km for work trips, and less than
1 km for shopping trips (most were less than 0.4 km).
Trips by Time of Day
Figure III.3 shows the distribution of trips by time of day for
each purpose (Binamarga study). Work trips were mostly undertaken be-
tween 6 a.m. and 8 a.m. Education trips were also highest between 6 a.m.
and 7 a.m. A peaking at 12 noon indicates the education trips of students
going to afternoon school. Shopping trips were mostly done between
7 a.m. and 9 a.m, tapering off at noon and going up a little at 4 p.m.
and 5 p.m. The total pattern shows peaks between 6 a.m. and 8 a.m. and
at 2 p.m. However, the afternoon peak is not as distinct as the morning
peak. The late afternoon peak (4 p.m.) were home trips and recreation
and other purposes trips (see also Appendix III.4).
Figure 111.3 Distribution of Trips by Time of Day for Each Mode
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c. Travel Modes
This section discusses the population's pattern of modes used
for trips as related to distance, purpose, income, access to public trans-
port service, vehicle ownership, and trip origin. Table III.17 lists
the means of travel in Bandung.
The highest percentage of trips in 1976 were on foot (43.9 percent),
followed by MPT and motorcycle (17.7 and 17.3 percent). Next came
becaks (9.7 percent). Bicycles and cars showed almost similar percen-
tages (5.6 and 5.8 percent). From these data it can be concluded that
at present, private transport and public transport had almost the same
limited function, each carrying only about 30 percent of the total trips,
while the other 40 percent were walk trips. However, it cannot be con-
cluded that one has a more important role than the other. Comparing
becaks with MPT, it is apparent that MPTs were more used than becaks:
almost twice as much. This fact can be explained by the wider service
area covered by the MPT, the relatively lower fares of MPT, and the
physical structure of the area prohibiting becak service in some of the
zones. The use of becaks were for very specific purposes, distances,
and markets, while MPTs served a more general purpose. This will become
obvious in subsequent discussions.
Travel Modes Related to Distance
Most trips in Bandung in 1976 were less than 3.6 km, the most
frequent being in the third distance category (1.6 to 2.5 km), followed
by the first category ( 4.05 km) (see Table 111.17). Mode shares be-
tween walking, public trasport (.becak and MPT), and private transport
(bicycle, motorcycle, and car) were as follows. Walking had the highest
share for distances up to 2.5 km, beyond which it decreased sharply,
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Table 111.17 Travel Modes by Trip Distances (1976)
Distance Walk Becak MPT Auto- Motor- Bicycle Total Trips
(kin) mobile cycle by Distance
Category
40.5 77.3a 6.4 5.9 1.6 6.2 2.6 21.04
3 7 . 1 b 13.9 7.0 6.0 7.5 9.7
0.6- 1.5 53.8 14.8 8.5 3.2 14.1 5.6 17.4
21.3 26.5 8.4 9.6 14.2 17.1
1.6 -2.5 44.8 12.9 14.8 5.0 16.7 5.8 30.0
30.6 39.9 25.1 26.5 29.0 30.7
2.6 -3.5 22.8 8.6 27.2 8.1 25.9 7.4 14.7
7.6 13.0 22.6 20.5 22.1 19.3
3.6 -4.5 12.9 5.2 34.6 11.3 27.6 8.4 8.0
2.3 4.3 15.6 15.6 12.8 11.9
4.6 -5.5 4.9 3.6 38.5 13.9 31.7 7.4 4.8
0.5 1.8 10.4 11.5 8.8 6.3
5.6-6.5 5.5 1.8 42.0 14.7 26.7 9.3 2.4
0.3 0.4 5.6 6.1 3.7 3.9
6.6-7.5 3.0 1.4 54.7 15.8 21.0 4.1 1.0
0.1 0.1 3.1 2.7 1.2 0.7
7.6 -8.5 0.6 - 62.1 9.6 23.3 4.4 0.5
- - 1.9 0.9 0.7 0.4
78.6 41.8 3.7 30.6 20.6 3.3 - 0.2
0.2 0.4 0.3 0.6 - -
Total Trips
by Mode 43.9 9.7 17.7 5.8 17.3 5.6 100.0
Notes: a. Percentage of trips by mode for each distance category.
b. Percentage of trips by distance for each type of mode.
c. Percentage of total trips in each distance category.
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only to go up again in the last distance category, 8.6 km. However,
the number of walk trips in this category was 0.2 percent of all trips
and also only 0.2 percent of all walk trips, Public transport's mode
share for the shortest distance category was 12.3 percent and it
increased up to the 7.6 to 8.5 km distance category. For the last
category, it decreased sharply to 34.3 percent. Private transport's
mode share for short trips was 10.4 prcent, the lowest of all modes.
It increased until the 4.6 to 5.5 km distance category, after which it
decreased again. Comparing public transport to private transport, it
seems that for short distances up to 2.5 km, public transport was used
more than private transport. Beyond that distance, private transport
was used more up to 6.5 km. For longer distances, public transport was
used more often (see Figure 111.4).
For distances of over 2.6 km MPT was used more than the other modes,
followed by motorcycles and cars. The least used were becaks. Becaks
were mostly used for distances between 0.6 and 2.5 km. This is supported
by the ITB study, which found that the largest percentage of becak use
was for distances between 1.0 and 2.4 km, and that the average becak
trip length was about 1.0 km. MPT was mostly used for trip distances
between 1.6 and 3.5 km. However, MPT use for trips up to 5.5 km was
still significant (10.4 percent of all MPT trips). Cars were also
mostly used for trips with distances between 1.6 and 2.5 km and was still
considerably usedin trips of 4.6 to 5.5 km (11.5 percent of all car
trips). A similar pattern of use was also found for motorcycles.
Bicycles were still significantly used for distances up to 4.5 km; some
people used bicycles for trips up to 8.5 km.
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Figure 111.4 Travel Modes by Trip Distances
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The mode shares of becaks and of MPT were as follows; up to 1.5. km,
becaks and MPT had a very slight mode share difference, Beyond that
distance, the MPT mode share was significantly higher than the becak
share. It can then be concluded that for short distances (less than
1.5 km) , becaks were preferred over MPT. For distances up to 2.5 km,
although MPT was preferred, the preference is not too significant.
However, for distances beyond 2.5 km, the preference for MPT was quite
significant. This clearly shows that there is a clear function dif-
ferentiation between becaks and MPT with respect to trip distances.
Travel Modes Related to Trip Purpose
Table 111.18 relates trip purpose to mode used, as was found
by the Binamarga study for 1976. Most work trips were done on foot
(41.0 percent), with motorcycles and MPT constituting 20.3 percent and
14.5 percent of the total work trips. Shopping trips were all also
mostly done by walking. Education trips had a similar pattern with
work trips: following walking, motorcycles and MPT were the next
commonly used modes. The least used mode was bicycles, while becaks
were more used than cars. The next most commonly used mode of travel
for shopping after walking was becaks, followed by MPT and motorcycles.
Again the least used was the bicycle. As could be expected, trips to
get access to public transport (feeder trips) were mainly either by
public transport such as becaks or MPT, or by foot; the MPT was used
even more than walking, to constitute more than half of all feeder trips.
The ITB study showed similar findings. For shopping trips, the use of
becaks or walking was more .common than using the motorized public trans-
port (MPT). This was also the case for education trips. For working
trips, MPT was mostly used, while it was least used for shopping trips.
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Table 111.18 Trip Distribution of Mode by Purpose (1976)
Walk Becak MPT Bicycle Motorcycle Auto- Total Trip
mobile by Purpose
Home 46.9 10.2 13.5 6.3 17.7 5.4 43.4
Work 41.0 7.4 14.5 10.0 20.3 6.8 23.5
Education 35.3 9.4 22.3 2.4 27.4 3.2 8.5
Shopping 67.5 12.7 7.8 2.9 5.4 3.7 8.6
Feeder 36.3 7.6 52.6 0.6 1.7 1.2 8.7
Others 27.5 12.5 16.8 4.3 26.4 12.5 7.3
Total Trips
by Mode 43.9 9.7 17.7 5.8 17.3 5.6 100.0
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Relating the modal shares of public transport and of private
vehicles to trip purposes, the following can be concluded. For work
trips, private vehicles were used more than public transport (37.1 and
21.9 percent, respectively), while walking was still slightly higher.
For education trips, the shares were about equal (about 33.0 and 31.7
percent). For shopping trips, walking was quite dominant (67.5 percent).
Public transport was slightly more used than private vehicles (20.5 and
12.1 percent). Public transport was most dominant in feeder trips
(trips to get access to public transport service), even higher than
walking trips. As can be expected, private transport use for this
purpose was very minimal. Private transport was most dominant
(43.2 percent) for other trips -- trips for personal business, recre-
ation, etc.
The modal shares of becaks and of MPT related to trip purposes
were as follows. MPT was more used than becaks for all trip purposes
except shopping trips. For feeder trips, MPT was much more used than
becaks (about 7 times as much); for work and school trips, MPT was used
about twice as much as becaks. For other trips, the difference between
the use of becaks and MPT was not so large. From this, it can be con-
cluded that becaks were more used for shopping and other trips, while
MPT was used more for work, school, and feeder trips.
Travel Modes Related to Income
3
For all income levels,. walking had the highest share. Within
the different income groups, this share was about half of all trips,
except in the high-income group, which was 37.9 percent (see Table 111.19).
3
Income levels used here were for 1978.
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Table 111.19 Travel Modes by Income Levels (1976)
Walk Becak MTP Bicycle Motorcycle Automobile
High 37.9 9.4 16.6 5.7 23.4 7.0
Mediumr. 46.2 10.4 16.4 5.5 15.9 5.6
Low 50.6 6.0 20.3 6.3 11.9 4.9
Table 111.20 Ranks of Travel Modes for Each Income Group (1976)
(ITB and Binamarga Studies)
Rank- Income/Expenditure Groups
Low Medium High
ITB Binamarga ITB Binamarga IB Binamarga
1
2
3
4
5
6
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Walking trips decreased with increasing income. The reverse was true
for private vehicles, except for bicycles, As income increased, car
trips also increased. The use of MPT shows little variation with income.
MPT shares for the high- and medium-income groups were about the same,
increasing slightly in the low-income segment. Becaks were used most
in the medium-income groups, slightly less in the high income groups,
and least in the low-income groups. This pattern is to be expected.
The medium-income groups could afford the fare and preferred the con-
venience of the service. Becak use in the high-income groups was lower,
because they preferred and had access to private vehicles, as also
evidenced by the relatively high private vehicle use.
From this can be concluded that although walk trips were higher
than the other mode shares, at the higher-income levels it was relatively
low, Walk trips at the high-income levels were about the same as private
vehicle trips. Comparing private transport's share with public trans-
port (MPT and becaks), it can be seen that whereas public transport's
share was only very slightly affected by income, the change related to
change in income in the private transport share was more significant.
Looking at the MPT and becak mode shares, it can be concluded that
MPT was used by all income levels and had the same importance (as indi-
cated by the mode share) for all income levels, while becaks were mostly
used by high- and medium-income groups. Becaks' importance as a means
of transport was highest in the medium-income level, although it was
still less used than MPT. MPT was used more than becaks in all income
levels.
The ITB study (using levels of expenditure as indicators of income
levels) also found similar findings. Table 111.20 is a comparison of
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the level of use of each mode for the different income groups for the
ITB and the Binamarga studies. The table shows that walk trips in both
studies were the most common mode of travel for all income groups,
although it decreased with increase of income-expenditure. MPT was
second for the low and medium income-expenditure groups, while for the
high income-expenditure group it was the motorcycle. For this group,
MPT ranked third and fifth in the two studies, while becaks ranked
third and fourth. In the low- and medium-income groups, becaks ranked
fourth and fifth. Table 111.20 summarizes these findings.
Travel Modes Related to Access to Public Transport Service
Access to the public transport service has a significant
effect on the use of the service. The ITB study shows that for becaks
the maximum access time was five minutes. When the access to becaks
was more than a five-minutes walk, people preferred to walk. For the
MPT (motorized public transport) this maximum point was ten minutes'
walk. Beyond this point, people preferred to walk, or if the trip
distance was too far to walk, then becaks or other modes were needed
for the connection. Access to becaks in Bandung is relatively better
than access to MPT. However, only 48 to 50 percent of the population
are within a five-minutes walking distance to becaks, and only 53.5
percent are within a ten-minutes walking distance to MPT. This explains
the relatively high percentage of feeder trips in the city (see Table
111.18).
Travel Modes Related to Vehicle Ownership
No data was available in the Binamarga study on vehicle
ownership by individuals, What was available was level of vehicle
ownership by zone. Therefore discussion will be focused on findings of
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the ITB study as presented here in Table 111.21.
Relationship between vehicle ownership and travel mode in the ITB
study was as follows:
(a) Those who did not have any private vehicle walk 76.8 percent, use
bicycle (0.6 percent), or motorized public transport (12.7 percent),
and some use becaks (6.5 percent) or taxis and cars.
(b) Bicycles owners mostly walked (63.6 percent), went by becaks (6.6
percent) or by MPT (11.6 percent). It seems even if they had bi-
cycles, they preferred walking to going by bicycle. This might be
due to the social image of a person using a bicycle.
(c) Motorcycle owners also seemed to prefer walking (43.2 percent) , and
they also preferred becaks (12.0 percent) over motorized public
transport (MPT) (8.7 percent). About 28 percent used their motor-
cycles.
(d) Car owners went by car (28.1 percent), motorcycle (20.4 percent --
apparently, most car owners also own motorcycles), walking (20.4
percent), becak (13.6 percent), and motorized public transport
(13.0 percent). For car owners, walking is preferred over motorized
public transport or becaks.
From the above findings, it seems that walking and using motorized
public transport were the most important for the lower-income groups
(perhaps because they do not have any other choice); those who did not
own any vehicles, or those who had only bicycles. Becaks became more
important for the higher-income groups -- those having motorcycles and
cars. The higher the income, the more variety of modes were used.
However, walking was done by all groups, those who do not own any
vehicles as well as those who own cars and motorcycles, although the
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Table 111.21 Travel Mode by Vehicle Ownership (1976)
(Percentage of Total Trips)
None Bicycle Motorcycle Automobile
Walk 76.8 63.6 43.2 20.1
Becak 6.5 6.6 12.0 13.6
MPTa 12.7 11.6 8.7 13.0
Bicycle 0.6 14.0 3.9 4.8
Motorcycle 1.0 1.6 28.1 20.4
Automobileb 2.4 2.6 4.1 28.1
Source: Taken from Soegijoko, 1981, p. 94.
a. Includes trips by combination of MPT and becak.
b. Includes trips by taxi.
Table 111.22 Travel Mode Related to Location
of Trip Origins (1976)
Walk Becak MPT Bicycle Motor- Auto- Total
cycle mobile
CBD 39.9 10.5 17.6 6.4 16.9 8.7 100.0
(Zone 1)
Inner Ring 37.6 13.8 18.7 5.2 19.2 5.5 100.0
(IR)
Middle Ring 43.9 9,3 14.7 7.1 18.5 6.5 100.0
(MR)
Outer Ring 53.5 5.9 18.8 5.3 12.1 4.4 100.0
(OR)
Outlying 51.3 0.1 31.3 0.7 11.6 5.0 100.0
Zone (OZ)
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percentage of walk trips decreased as vehicle ownership increased.
Travel Modes for Different Locations
Location of trip origin also affects the travel mode selected,
since this location is closely related to trip destination and therefore
trip distance. In Bandung, it is also closely related to availability
of the public transport service.
The zones in the city are categorized here into the Central Business
Distrcit, the Inner Ring, the Middle Ring, the Outer Ring, and Outlying
Zones (see Map 111.9). This categorization is based on type of activi-
ties in each of the zones, and zone location with respect to the Central
Business District (see also the city's land use map, Map 111.6)
The relation of mode shares (percentage of the different modes used)
to location of trip origins is given in Table 111.22; see also Appendix
III.4.
This table shows that walking was most important in the Outer Ring
and Outlying Zones when compared to other modes, and decreased the
closer it gets to the Inner Ring (only 37.6 percent). This increase is
more obvious than in the other modes. Becak trips in the Inner Ring
were also more used than in the Middle and Outer Rings. MPT showed a
decline of mode share in the Middle Ring, while it was virtually the
same for the Inner and Outer rings. The highest is in the Outlying
Zone.
The Outlying Zones were very dependent on MPT or motorcycles as
an alternative to walking. Although walking comprised a large share
(more than half), these were mostly intrazonal trips or trips to
adjacent zones, so they were mostly short-distance trips. This was also
the case for the other rings, namely that most walk trips (more than
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50 percent) are intrazonal trips or to adjacent zones. The exception
was for the Central Business District where less than half of the walk
trips were intrazonal.
Becak trips were basically to and from the Central Business District,
the Inner Ring, and the Middle Ring. Becaks were most used in the
Inner Ring and Central Business District. MPT was used in all rings; the
further away from the Central Business District, the more people relied
on MPT. Although the increase was very slight from the Central Business
District to the Inner and Outer Rings, MPT increased sharply for the
Outlying Zones. This was contrary to becaks, where reliance on becaks
decreased significantly for locations away from the Central Business
District and Inner Ring.
Bicycle trips also showed little variation among the rings. The
highest use was in the Middle Ring, followed by the Central Business
District. Least was in the Outlying Zones, which happen to be the
hilly zones in the northern part of the city.
Both motorcycle and car trips also showed little variation in use
among the rings. Motorcycles were mostly used in the Inner and Middle
Rings, while cars were mostly used in the Central Business District.
From the above, it can be concluded that becaks, cars, and bicycles
were mostly used in the Central Business District and central areas,
while MPT showed no significant difference in use between the central
areas and the rest of the city.
5. Conclusion
It seems that in the coming years, Bandung will develop as major
educational center although its industrial (chemical and textile
industries) and trade sector will also contribute significantly to its
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growth. It is to be expected that intercity travel coming into Bandung
will have a great impact on the city's traffic.
Bandung's population rate of growth was predicted to increase in
the next decade to about 2.5 percent. Although still lower than some
other large cities in the country, it will still be a heavy burden on
the city. Bandung is densely populated with an average density that is
about one and a half times the density of the largest city in the country
(Jakarta).
Concentration of activities are in the central area, to the south
of the railroad. Most of the employment are located in this area.
The main commercial and recreation section and government offices are
located in the central zones along the main east-west artery. Other
activities are dispersed but mostly are in the eastern part (manufactur-
ing) and northeastern part (government offices and universities) of the
city.
The main corridors of traffic flows are along the main east-west
artery, along major regional arteries entering the central city area
where the terminals are located and along the major roads from the
north connecting major activities centers (university campuses) with the
Central Business District.
The strong radial structure of street network focused on the central
area has set the pattern of the motorized public transport service in
Bandung. These radial line-haul routes are adequately served by mini-
buses, bemos and conventional buses, supplemented in some parts by
becaks and bemos. However, non-radial routes are inadequately served.
The becaks and bemos provide this service in the central and southern
zones, but none are available in the northern areas. Although the public
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transport service could be said to be good in some areas, it is not
homogeneous throughout the city.
Some government policies regarding public transportation in Bandung
have resulted in some negative consequences. The reintroduction of the
conventional bus service, has reduced the profitability of the minibuses,
reducing the incomes of owners and drivers. The highly subsidized
operation of these buses raise the question of its viability.
The banning of becaks without comparable substitute for the services
provided by becaks has resulted in increased dependence on private
vehicles which in turn resulted in even worse congestion in some areas.
Examination of trip patterns in Bandung showed that most work and educa-
tion trips are done on foot, motorcycle or on motorized public transport.
Distances for these type of trips are generally more than 1 km; education
trips can be as high as 5 km. On the other hand shopping trips are
generally shorter, less than 1 km; some are even less than 0.4 km.
Besides walking, most shopping trips are done by becaks.
Most trip (83.5 percent) in Bandung are less than 3.5 km. For short
distances (less than 0.5 km) people walked while for distances over
2.6 km most people use MPT. Becaks and MPT carried almost the same
percentage of trips for distances between 1.6 and 2.5 km. For trips
between 0.6 to 1.5 km becaks are used more than the MPT, but competing
with walking and the use of motorcycle.
The above mentioned facts show the complementary functions of
becaks and MPT. Each has its own function in the public transportation
system in Bandung.
With respect to the public transportation system in Bandung, the
following can be concluded. Whereas the central city line-haul in
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general has so far proved to provide a relatively good service for some
areas, there are some which are not well served; access to the public
transportation service in these areas is difficult. At present, the
non-radial service is provided by becaks and bemos in some areas,
and this type of service needs to be expanded to include other areas,
especially in the northern part.
A more integrated public transport service is necessary in Bandung
among others to reduce the unnecessary competition between the modes.
The different modes has its specific functions and this needs to be
recognized. Roles of the different modes need to be identified and
assigned in an integrated system.
The main issue in Bandung is whether to use buses for the main
line-haul corridors, as is the government policy now, or keep it the
way it was before, namely using minibuses. A problem that is obvious
now is that for some of the routes, the size of the bus is inappropriate
(too large), thus disrupting the flow of other vehicles. The use of
smaller size buses (such as those in Surabaya) might balance the daily
expenditure and income (see Table II.19 in chapter II). But if the
profit is very marginal, then the problem is on the development of the
system. As the vehicles become older, expenditure on maintenance will
increase, while income cannot be expected to increase; it might even
decrease. The minibus operation had shown large profits for the driver
as well as owners and the industry was able to grow. The question was
whether the fare was too high for the low middle-income groups. The
shortcomings of these minibuses can be overcome by more strict control
and regulations, e.g., fixed stops and schedule, more selective in
giving driving licenses and vehicle inspections. Their relatively low
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purchase price -- Rp 2.3 million -- as compared to the 1p 40 million for
the regular buses, enables more people to join the enterprise. The
large numbers of minibuses available guarantees a high frequency to
meet the needs of the population.
A fact that needs to be examined in relation with this issue is
whether the high rate of walking trips in Bandung is due to the unafford-
able fares or the unavailability of the service; whether those who now
are riding the buses are those who used minibuses; whether with the
introduction of buses serving the same areas that were served by the
minibuses, more people are attracted to use the public transport.
Because if it turns out that the present bus riders were previous mini-
bus riders and not new riders who now can afford to pay the fares,
then it means that the introduction of buses only is exterminating the
minibuses unnecessarily. If, indeed, the difference in fares has
enabled more low middle-income people to use the public transport,
then the question is still whether using regular buses is the most
efficient; is it more efficient than minibuses? Or should smaller
buses be utilized? In utilizing smaller buses, which are less expensive,
there is the possiblity of attracting the private sector or small entre-
preneurs to join the industry, provided the profits are considered
adequate and investment is affordable.
For local transport and feeders, the motorized becak might be
introduced to Bandung. This kind of transport is needed for some areas
in Bandung because becaks are not suitable there. The problem is how
to help .the present becak drivers to switch to these motorized vehicles.
The present government policy, that every ten becaks can be exchanged
for one motorized vehicle and the difference can be paid in installments
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with low interest, cannot solve the problem of the becak driver/owner
who only has one becak. The main problem here is, is there another
alternative way? Is it necessary to ban becaks totally from the city?
Becaks might be more appropriate in the high density central city where
the area is flat and prohibiting motorized vehicles to enter this area.
The huge numbers of pedestrians and hawkers and vendors in this area
makes it unpleasant for motorized vehicles to operate in this area.
However, considering the high density of Bandung and the width of
most of its street, having less mode mix in the streets might be the best
policy. Having taxis rather than.motorized becaks (KAJ IV) or becaks to
give the door-to-door service and local transport is most desirable, but
this will exclude the low middle income groups from using this service.
The use of minibuses accompanied by more strict traffic regulations and
better route and service management of the system might be an alternative
solution that should be more carefully studied andevaluated. Thusit
seems the main issue faced in improving the public trasnportation system's
service in Bandung is the selection of modes to be utilized. From the
findings mentioned above, more than one type of mode is necessary.
The utilization of various modes leads to the issue of integration:
the operational integration of the modes to provide an integrated
transit service and the integration of the management and organization
of the different systems. At present, the public transportation in
Bandung is provided by small scale private operators and the government
providing the municpal bus services. Should it be kept that way or is
there a better alternative to secure an effective transit system for
Bandung? These are some of the questions that need to be addressed in
Bandung with regard to its public transportation service.
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Appendix III.1 Zonal Groupings of the Communities
Zone Community Groups Zone Community Groups
Parts of Kebon Jeruk ( )
Braga (4)
Karanganyar (1/8)
Balonggede (1/5)
Part of Braga ()
Parts of Balonggede (4/5)
Paledang
Part of Karanganyar (7/8)
Part of Kebon Jeruk ( )
Arjuna
Part of Pasirkaliki ( )
Merdeka
Burangrang
Nyengseret
Pungkur
Tarogong
Ciroyom
Jamika
Pajajaran
Part of Pasirkaliki ( )
Tamansari
Cihapit
Kacapiring
Cibangkong
Lingkar Selatan
Cijagra
Ancol
Cigereleng
Karaksak
Situsaeur
Kopo
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
Sakahaji
Babakan Ciparay
Babkan
Warung Muncang
Cibuntu
Dunguscariang
Husen Sastranegara
Sukawarna
Cipedes
Pasteur
Cipaganti
Lebakgede
Sadangserang
Cihaurgeulis
Cikutra
Cicadas
Padasuka
Cicaheum
Kebonwaru
Babakan Surabaya
Maleer
Gumuruh
Kebon Jayanti
Sukapura
Maleber
Cijerah
Gegerkalong
Sukarasa
Hegarmanah
Dago
Ciumbuleuit
Isola
Ledeng
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Appendix 111. 2 Land Uses in 1978 (Hectare)
Zone Residence Commercial Government Industry Agriculture Others Total Area
1 73.4 29.0 6.1 3.4 - 18.1 120.0
2 38.0 16.2 1.0 2.3 - 2.5 60.0
3 68.2 10.4 7.0 - - 22.0 107.6
4 61.2 1.8 0.9 0.9 - 15.8 80.6
5 14.7 11.0 3.9 1.0 - 9.7 40.3
6 99.4 9.8 4.0 5.4 - 4.0 122.6
7 94.0 2.0 13.0 2.0 - 3.0 194.0
8 112.5 0.3 0.2 0.2 - 4.8 118.0
9 73.3 24.1 6.1 11.4 - 33.1 148.0
10 83.5 3.5 0.1 - 4.5 3.4 95.0
11 90.6 11.9 3.2 1.5 0.1 7.7 114.0
12 113.0 6.0 2.0 - 15.0 38.5 174.5
13 55.0 5.0 10.0 - - 53.0 123.0
14 143.0 2.0 15.0 - - 77.0 ,237.0
15 70.0 5.0 0.5 1.0 - 1.5 78.0
16 142.2 5.0 30.2 1.2 - 57.5 226.1
17 196.0 5.0 3.2 1.0 48.8 16.0 250.0
18 252.2 2.0 13.0 1.0 133.8 18.5 419.5
19 188.0 7.0 1.1 3.2 126.0 43.7 469.0
20 170.0 0.6 5.3 2.3 160.3 9.4 347.9
21 74.4 0.5 5.1 4.T 59.0 62.2 206.0
22 51.5 7.4 0.3 4.3 2.0 3.5 89.0
23 60.0 3.0 2.0 5.0 42.0 167.0 279.0
24 210.3 - 2.5 - 185.0 23.2 396.0
25 76.5 2.6 0.6 2.9 0.5 69.8 152.9
26 140.3 4.0 31.2 - 16.0 11.0 202.5
27 230.0 - - - 52.0 111.1 393.5
28 190.5 34.0 4.0 3.5 5.0 37.5 274.5
29 213.9 3.6 4.5 14.0 146.4 12.3 337.7
30 97.1 3.5, 3.0 50.0 85.9 13.2 252.7
31 137.3 2.0 0.1 1.0 29.4 14.1 183.9
32 77.1 0.6 0.1 0.4 84.0 6.2 168.4
33 130.0 10.0 0.1 8.9 29.0 21.0 199.0
34 223.9 - 0.7 - 146.8 54.5 392.0
35 75.0 2.4 1.3 20.0 16.9 10.0 125.6
36 171.0 - 26.0 - 59.0 2.0 258.0
37 89.0 1.5 12.0 - 63.0 143.2 297.7
38 131.3 0.3 1.2 0.2 276.3 6.7 365.0
Totall
4,497.3 233.0 220.5 152.8 1,786.7 1,207.7 8,098.0
(55.5%) (2.9%) (2.7%) (1.9%) (22.1%) (14.9%) (100.0%)
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Appendix 111.3 Location of Jobs (1976)
Zone Agriculturea Tradeb Manufac- Services Total
turingc Government Otherse
& Militaryd
12
68
40
50
120
20
40
20
370
870
610
120
20
220
160
40
30
20
90
280
50
400
1,660
20
370
780
6,362
2,-290
4,478
3,640
2,780
665
890
3,010
6,060
1,250
8,830
825
660
1,040
2,690
2,200
670
1,320
1,020
680
490
1,000
660
1,360
1,630
950
2,110
5,630
1,100
4,160
3,540
2,960
1,630
390
370
350
160
220
2,102
1,325
972
1,531
400
3,485
640
910
1,650
760
1,650
1,135
820
700
1,030
1,380
300
1.100
920
1,240
890
1,510
3,120
610
1,290
400
1,300
1,650
5,990
5,020
870
930
2,970
310
360
440
130
460
5,121
3,610
4,552
367
640
1,175
15,710
430
710
20
140
875
1,910
5,410
1,220
4,510
440
380
200
280
880
360
60
550
3,810
5,560
10,780
2,890
540
2,700
150
5,370
140
1,610
3,570
1,750
100
1,610
3,609
1,505
3,534
2,782
1,140
2,545
1,700
2,710
4,920
3,190
5,220
3,135
2,150
1,770
1,520
5,130
1,720
6,640
5,440
3,530
2,590
1,850
1,670
4,520
3,210
1,910
7,220
6,660
4,590
4,070
3,920
3,960
3,380
2,080
1,550
1,840
840
1,210
17,206
8,730
13,604
8,320
4,960
7,870
18,940
7,100
13,390
5,220
15,960
5,990
5,540
8,920
6,460
13,260
3,150
9,810
8,450
6,340
4,970
4,720
5,530
7,260
9,940
8,820
21,570
16,870
12,250
15,970
8,570
13,500
8,170
4,790
7,510
4,400
1,600
4,280
Total 6,480 80,070 52,300 90,130 120,960 349,940
Note: a. Allocated by place of residence
b. Formal sector allocated by commercial areas and markets, informal
sector allocated by population distribution
c. Formal sector allocated by location of firms, informal sector
allocated by population distribution
d. Enumerated by office location and government and military land area
location
e. Allocated by population distribution
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Appendix 111.4 Trip Distribution, Purpose by Time (1976)
(Percent of Total Trips)
Time Home Work Education Shopping Feeder Others Total
1 (a.m.)
2
3
4
5
6
7
8
9
10
11
12 (noon)
13 (p.m.)
14
15
16
17
18
19
20
21
22
23
24 (mid-
night)
0.1
0.1
0.1
0.1
0.2
0.6
0.8
1.5
2.6
2.7
2.2
3.7
5.0
6.8
2.5
4.0
4.1
2.6
1.2
1.1
0.8
0.4
0.2
0.0
0.0
0.1
0.1
0.2
0.8
6.6
6.7
4.5
0.9
0.6
0.4
0.4
0.4
0.4
0.3
0.3
0.2
0.2
0.1
0.1
0.1
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.5
2.4
0.5
0.3
0.3
0.2
1.0
0.5
0.3
0.2
0.2
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.2
0.2
0.6
1.2
2.4
1.9
0.6
0.3
0.2
0.1
0.1
0.1
0.2
0.2
0.1
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.1
1.6
1.2
0.5
0.3
0.3
0.3
0.5
0.7
1.0
0.4
0.6
0.4
0.3
0.2
0.1
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.1
0.3
0.6
0.8
0.9
0.6
0.4
0.3
0.2
0.4
0.4
0.7
0.4
0.3
0.2
0.1
0.0
0.0
0.0
0.0
0.1
0.2
0.3
0.7
1.4
12.2
12.9
10.2
6.9
5.1
3.8
6.1
6.9
9.0
3.9
6.0
5.4
3.5
1.8
1.4
1.0
0.5
0.2
0.0
Total 43.4 23.5 8.5 8.6 8.7 6.8 99.5
Source: Binamarga Bandung Transportation Survey, 1976.
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Appendix 111.5 Total Trips by Mode and Zone of Origin (%)
Zone Becak Walk MPT Car Motorcycle Bicycle
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
5.3
6.8
6.6
4.6
2.7
1.9
4.5
4.6
9.7
0.5
6.5
2.7
2.4
3.7
1.2
5.1
1.0
4.3
2.6
1.5
2.1
1.2
1.5
0.6
1.3
1.6
1.6,
4.2
1.4
1.9
1.7
1.3
0.8
0.4
0.1
0.1
0.0
0.0
4.5
4.4
1.7
3.1
1.2
1.8
2.6
1.8
4.3
1.9
7.1
3.3
3.6
1.6
1.3
3.5
1.2
2.0
2.4
1.0
1.6
1.3
1.5
3.0
4.6
2.3
4.4
5.8
2.9
2.9
2.9
3.5
1.7
2.1
1.6
1.4
0.9
1.3
4.9
4.5
4,8
1,3
1.4
0.9
4,4
2.1
12.6
0.2
1.4
1.5
3.6
3.2
1.5
2.2
1.3
2.8
3.1
1.3
0.7
1.2
1.1
1.7
4.4
3.7
1.6
3.3
4.7
1.9
1.2
1.0
3.5
4.4
1.5
3.4
0.7
3.1
7.4
4.9
3.0
2.1
0.8
3.1
7.0
3.2
5.9
0.3
1.1
2.1
2.3
10.7
2.3
6.0
3.9
3.8
0.8
1.0
0.6
1.2
1.8
0.5
4.4
3.1
1.8
1.9
2.2
0.6
0.4
0.4
1.7
2.2
2.7
2.0
0.5
1.3
4.9
4.0
4.3
2.0
2.0
1.8
8.2
2.6
4.8
0.4
2.7
2.3
3.2
8.3
2.2
3.8
1.3
3.2
1.4
1.0
0.6
1.3
2.3
1.9
4.1
6.0
3.2
4.3
2.5
1.3
0.9
1.1
1.1
1.2
0.7
1.9
0.4
1.0
5.7
3.4
1.8
3.1
1.7
2.0
5.1
3.6
3.2
1.2
4.7
2.1
3.2
4.4
1.9
5.3
3.3
3.3
4.5
4.0
1.3
1.7
3.4
1.9
2.0
2.0
3.4
3.6
2.7
3.4
3.2
3.1
2.2
0.2
0.7
0.2
0.1
0.0
Total 100.0 100.0 100.0 100.0 100.0 100.0
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IV. ALTERNATIVE IPT SYSTEMS FOR BANDUNG
1. Introduction
Basic questions concerning the utilization of intermediate public
transport (IPT) systems for urban public transportation services are:
What trip demands or needs can various types of IPT serve, and for what
types of demand environment is IPT more effective and appropriate than
the conventional bus service? What is the possible relationship between
these two types of service? How can IPT be incorporated in the urban
public transportation system? What criteria are to be used in selecting
the appropriate system? These questions can be compressed into two
fundamental issues: the transport service role (to be addressed in
this chapter), and the ownership management and organization of the IPT
system (to be discussed in Chapter V).
The approach used here to examine the transport service function
of the IPT is through a preliminary alternative generation process for
public transport service in a city. Options considered are not limited
to the various IPT modes but also include the conventional bus service.
The underlying premise here is that the IPT and the conventional
public transport (in this case, limited to the conventional bus service)
are not mutually exclusive and can operate in an integrated manner.
Different modes and operating policies are most advantageous for
different conditions. These different conditions create trip demands
that need different types of services, which in turn can use a number
of different types of modes, either alone or in various combinations.
An integrated system consisting of a variety of modes, each with its
own characteristics and each operating in its appropriate environment
in a coordinated fashion, can be expected to increase efficiency and
improve the transit system's total level of service. Through this
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preliminary alternative generation process, it is hoped that conditions
for which the different IPT modes are most effective can be identified.
The effectiveness of a mode or a system is a function of three
major groups of factors: transit goals as expected by various parties;
demand related factors consisting of demand settings or service area
characteristics and transit markets with their respective trip patterns;
and supply ori'ented factors, which consist of available public transport
options and government policies concerning the city's public transporta-
tion system (see Figure IV.l).
Transit service goals are identified as goals or objectives as
specified by the government and as expected by various concerned parties
such as passengers, owners, and drivers.
Demand settings are descriptions of service area characteristics
such as physical structure, the population served, and that population's
socioeconomic characteristics. The settings are the contexts within
which the alternatives operate. Within each setting, various- transit
market segments can be identified, together with their respective travel
patterns. Transit needs can be deduced from these two factors. Together
with the identified transit service goals, these needs can be translated
into criteria to evaluate and select alternatives.
Supply of the service is a function of available options and govern-
ment policies on public transport. The available options are defined by
their right-of-way, technology, and operating strategy (service offered).
IPT modes are limited to a particular right-of-way category, namely,
surface streets with mixed traffic. Therefore what is relevant to be
discussed here are the last two factors: technology and operating
strategy.
1~ ~~1
on Public Transpo rtI Management and
Operation of
System
- - - - Long term impacts
e ee eee - Short term impacts Figure IV.1 Transit System Selection Process
U-
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Impacts perceived by various affected parties will affect trip
patterns and demand settings, the supply-related factors specifically
government policies, and transit service goals. Assessment of impacts
are based on how the system affects the users, operators (owners and
drivers), and the community. Evaluation of alternatives based on these
impacts will indicate the attractiveness of each alternative, and a
selection can be made based on this criterion and related to the objec-
tives stated previously.
In this study, the analysis is limited to suggesting possible
alternatives that seem realistic and feasible based on needs, service
area characteristics, and service options, and that seem worth examining
in greater detail. Detailed impact evaluation is neither feasible nor
relevant here. At this stage, it is hoped that conditions for which
the different IPT modes might be most effective and appropriate can be
identified, which is the objective of this study. This process is a
preliminary selection of alternatives to be further tested and evalu-
ated. It is expected through this process to see IPT's role and to
reduce the amount of possible alternatives to be examined and hence
reduce the amount of time needed in the later stages of the transit
service design process.
This proposed preliminary alternative generation process is an
adaption of the process used by Cottrell Jr. and Demetsky (1981) in
their study on a coordi-ated public transportation services for low
density, rural-suburban country surrounding an incorporated urban area.
1 Since it requires specific and exact alternative plans, while what is
set to be done here is more a sketch of alternative systems.
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The scope of their study is limited to the operational concerns of the
planner and is focused on clarifying the technical issues and the
realistic solution of the problem. The study includes a discussion on
the transit system's analysis and evaluation using the UTPS computer
programs.
As can be seen, the difference between the Cottrell Jr. and Demet-
sky study with this study is in the objective and the components of
analysis although the process is similar. This study is focused more
on the identification of alternative uses of the IPT and the necessary
institutional and government policies rather than on the design of the
system. Further, the scope of this study is on an urban area while
theirs is on a larger area, including the rural-suburban area. Thus
their market segmentation is based on commuter and non-commuter
differentiation. But the main difference between this study and the
Cottrell Jr. and Demetsky study lies in the overall process. The
latter is concerned on the system's analysis and evaluation, while this
aspect is not included in this study because of the different study
objective. This study also puts an emphasis on the institutional and
governmental policy aspects which are not included in the Cottrell Jr.
and Demetsky study. In addition, there also exist slight differences
in the components of analysis such as in the vehicle and service
options, the market segmentations, and the interpretation of goals and
objectives.
The next section of this chapter will elaborate this framework of
analysis. The third section will present the application of the process
in Bandung, and the final section will discuss the issues related to the
alternatives.
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2. The Framework of Analysis
a. Transit Goals
Users, operators (owners and drivers), and government
officials all have their own views and expectations about a transit
system' service characteristics and performance. These transit ob-
jectives are the underlying criteria for evaluating the alternative
systems. The following is an assessment of the objectives of these
different groups.
(1) Municipal and National Government Objectives
Government objectives for transit service include:
Equity of service. Transit service should be accessible to the majority
of the population, especially the low-income group, in terms both of
economic access (affordable fares) and physical access (number and
variety of vehicles and routes) in both high- and low-income areas.
Financial independence. A system with the least subsidy needs is the
most preferable. Involvement of the private sector is expected to
help in this regard.
Community objectives. Improved mobility and access to jobs and facili-
ties, and employement in the transit sector including related activities
such as maintenance and repair shops, are community expectations of
transit services.
Effective service. To provide effective transit service should induce
more transit ridership and therefore should reduce reliance on private
vehicles. Adequacy here is not only in terms of number of vehicles but
also of areas served, waiting time needed, fares, and other related fac-
tors. Efficiency of the use of road space is expected from the public
transportation service.
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(2) Passenger Objectives
When planning a trip, a person decides whether to walk,
to use a private vehicle if he has access to one, or to use public
transport. If he has a choice, he decides whether he will make the
trip at all, at what time, and to what destination. For work and
education (to and from school) trips the choice is simplified, because
time and destination are predetermined.
Transit service objectives and the degree of importance of service
options vary with people's socioeconomic characteristics, particularly
that of income. Objectives also vary for different purposes, but
basically the most significant difference is between work and education
trips and other trips such as those for shopping, recreation, or per-
sonal business. The order of importance of specific trip factors for
work and education trips is given in Table IV.l. For nonwork or
education trips the order of importance is somewhat different, since
these trips are less time-bound, are not taken regularly, and are more
likely to involve auxiliary baggage. This priority list is also given
in Table IV.l.
For the low-income groups, fareis themost important factor, while for
high-income groups or for those who are not captive transit users,
the most important factor is overall level of service. All factors
listed in Table IV.1 can be translated into criteria to select and
evaluate public transportation service.
(3) Owner Objectives
Owners of vehicles expect to earn profits from their
enterprises. Their expectations and decisions to invest in the public
transportation sector are based on the following criteria:
Table IV.1 Transit Systems Objectives as Viewed
by Various Concerned Parties
Listed by Priorities
Users Owners Drivers Government
Work and Education Trips Other Trips
1. Reliability 1. Access 1. Investment 1. Income and 1. Equity of ser-
Return job security vice
2. Access 2. Reliability Amount
2. Job accessi- 2. Financial inde-
3. Wait time 3. Seat avail- 2. Maintenance bility pendence of
ability and operating service
4. Travel time permits 3. Working hours
4. Baggage 3. Effect on
5. Fare capacity 3. Stabilty and traffic
security of
6. Seat Availability 5. Fare enterprise 4. Community objec-
tives
7. Convenience of 6. Wait time Improved mobility
the ride Job opportunities
7. Convenience
of the ride 5. Effective system
service
WI! ni;iipiiinunmuuuii
FaJ
",= 111 pill I r I I I
184
Return on investment: A high return within a reasonable period of time.
Amount of investment: A capital investment made affordable by a loan or
by an attractive credit plan to buy a vehicle.
Maintenance and operating factors: The availability of drivers, main-
tenance personnel and facilities including spare parts, and operating
permits.
Security: Uncertainty of government policies on certain types of trans-
portation modes makes these modes unattractive for investment.
Owners' objectives are profit, security, and accessiblity and
simplicity of the procedure of joining the sector.
(4) Driver Objectives
Earnings and job security: This includes security of retaining the job
as well as of earnings. However, there is a trade-off between having
this security and having flexibility in working hours and in income
earned. Flexibility can mean a chance to earn higher daily income.
When incomes are high, then job security is of less concern to the
drivers. But when expected daily income decreases, security of jobs
and of earnings becomes important. Drivers must be able to save for
days when they cannot work, when they do not get many passengers, or
when their vehicles are not in service.
Job accessiblity: The easier it is to become a driver, the more attrac-
tive this job is to an applicant. Simplicity in procedure and require-
ments is the most important factor for a driver.
Working hours: Flexibility of working hours is one of the attractions
of IPT operation. However, it also affects earnings. Most IPT
drivers have to work 10-12 hours per day, 6-7 days a week to earn
185
their expected incomes. Shorter working hours for the same amount of
income is of course preferred.
b. Demand-Related Factors
(1) The Settings
The demand environment is the context within which the
alternative systems operate. Since urban transit planning involves an
existing environment that is already functioning and that has developed
its own travel patterns, the basic factor characterizing the settings
or demand environments to be identified is the existing public trans-
portation service pattern. Other factors that characterize the demand
environment are (1) population income levels; (2) location of the speci-
fic area with respect to the central business district (CBD); and
(3) the area's population density. These three factors constitute the
market segments that exist in each setting.
The effect of income levels on trip and modal choice patterns has
previously been discussed in Chapter III and earlier in this chapter.
Area location is an important factor since we are dealing with groups
of people aggregated into zones rather than with individuals. The
location of a zone can be an indicator of the average travel distance,
of the availability of various types of public transport, and of the
general characteristics such as land use and types of activities located
within a zone. Zones located close to the CBD can be expected to have
a shorter average trip distance than those located farther away; these
zones have more intensive and varying activities and therefore can be
considered more significant trip generators. Public transport service
is in general also more numerous here than in the zones further away
from the CBD. And finally, assuming that population density is posi-
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tively correlated to demand density, this factor is an important indi-
cator of transport modes and hence of types of services needed in the
area.
Three types of public transportation service are assumed here: (1)
fixed radialroutes to the CBD (CBD transit); (2) fixedcrosstown routes
(crosstown transit); and (3) local transit service providing short-
distance trips with flexible routes (local service). The fourth type
of service, the flexible city-wide service generally provided by taxis,
is excluded from the discussion since taxis are not part of the IPT
systems.Level of public transport service here is identified as the
availability and level of service of radial transit routes to the CBD,
defined as direct route service to the CBD from spcific areas. Based
on these factors, four settings can be identified in a given city:
(1) Areas that are relatively well served by a fixed radial transit
route to the CBD;
(2) Areas where fixed radial transit service to the CBD does exist,
but the level of service is inadequate; for example, because of
difficulty of access or because of low frequency of the service;
(3) Areas that do not have fixed radial routes to the CBD and that need
this service;
(4) Areas that do not have or need fixed radial transportation to the
CBD, because access to CBD can be adequately served by a local
transit service. These areas are those that surround or are adja-
cent to the CBD.
Within each of these settings there exists a number of corridors --
groups of areas served by an existing public transportation route.
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These corridors radiate out from the CBD and include zones with dif-
ferent population incomes, different locations with respect to the
CBD, and different population densities. Thus each corridor represents
a variety of markets and trip patterns.
(2) Market Segments and Their Trip Patterns
As mentioned, within each of the above identified
settings there are a number of market segments as defined by income,
location, and population density. Vehicle ownership, while important,
is not included in these criteria because data are aggregated by area
(zone) and because of this aggregation, mode shares for different levels
of vehicle ownership are found not to differ significantly from mode
shares by different levels of income (see chapter III). Therefore
only income is used here as one of the factors in identifying market
segments. Income levels are classified as high, middle, and low;
population density is similarly categorized. However, averaging errors
can create a middle-income area from one with a small percentage of
high-income and a larger percentage of low-income residents; there may
likewise be pockets of high population density in an otherwise sparsely'
populated area. Locations are classified as rings defined by distance
fromthe CBD. If a large sample is available, a more detailed classifi-
cation is preferable. However, this will multiply the number of market
segments enormously, but that is of minor consequence if a computer is
used in calculations. A more disaggregated market segmentation to show
the trip patterns and preferences of mode used is preferable if avail-
able or possible to be constructed. However this is not the case, so
the market segmentation is based on the available data namely zonal
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data. In the case of nonexistence of the disaggregated data, a more
refined and homogeneous zonal system might also be able to give more
accurate results.
Trip patterns of the market segments that need to be discerned are
in terms of purpose, distance, and destination. These three factors
will be used as indicators of the type of service needed for each
market segment. Trip purposes are categorized into two types: work
and education trips, and nonwork and noneducation trips (see Passenger
Objectives earlier in this chapter). For convenience, the two will be
referred subsequently as work and nonwork (or other) trips. Trip
distances are classified into trips that are less than 0.5 km (walkable
trips); trips between 0.5 and 2.5 km (trips that can be served by a more
flexible, demand-responsive service; the relatively short distance makes
the extra travel time still acceptable as a trade-off of convenience
for the faster travel time using the less flexible mode); and long trips
of over 2.5 km (trips needing a fixed mode).
Trip destinations are grouped into intrazonal, CBD, central city
(surrounding the CBD), within-corridor, and outside-corridor trips.
These destinations identify the needs for the three major service
categories -- the local transit, the CBD transit, and the crosstown
transit. Local transit needs are to serve trips that are less than
2.5 km and include intrazonal trips, within- and outside-corridor trips
that are less than 2.5 km, and feeder trips. The CBD transit trips
comprise trips to the CBD, trips to the central city area, and within-
corridor trips of over 2.5 km. CBD and central area trips that are
less than 2.5 km have the option of using the local transit service
rather than the CBD transit. This case is more likely for nonwork
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trips and for the higher-income groups. Some of the outside-corridor
trips might also use the CBD transit as a feeder to the appropriate
crosstown transit or to the nearest transfer point to a destination,
where the trip is to be continued on foot or on local transport.
This is more likely for outside-corridor trips that are over 2.5 km
and therefore that do not have the option of using local transit.
Figure. IV.2 shows the composition of CBD-transit trips as discussed
above. Crosstown transit is for trips to areas outside a corridor.
These trips can use local transit if they are less than 2.5 km; can
directly use the crosstown transit if the locaiton of the trip origin
is within walkable distance from this route; or can use the CBD transit
as a feeder service to a crosstown transit line.
Within each of the settings and market segments, it is necessary
to identify the number of trips by trip distance, destination, and
purpose, and to calculate the percentage of peak hour trips from total
trips. Then for each market segment it is necessary to calculate the
modal share for various trips among walking, private vehicles, and
public transport vehicles.
(3) The Issues
It is assumed here that the main objective is to improve
the level of service of the total transit system. In relation to this
objective, there are two categories of issues to be addressed. First is
the general and more comprehensive category of needs for public trans-
portation services, such as adding new transit routes, extending or
improving existing routes, etc. -- in other words, infrastructure
construction and long-term solutions that need to be addressed compre-
hensively. The second type of issue is the IPT-related issue: how
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can the IPT be used effectively to help alleviate or reduce the problem
of transport needs? This second category of issues is the concern of
this chapter namely examining the possible use of IPT in the different
settings for the various trips of the market segments. The questions of
service types to be provided in each setting can be grouped into those
that can be determined locally in each zone independently from other
zones, such as for local transit service; those that need to be solved
at the corridor level considering all zones included within a specific
corridor, such as for the CBD-transit service; and finally those that
need to be solved at the city-wide level such as for the crosstown
transit where consideration of all corridors is necessary. The latter
is also the case of the selection of service for the CBD-central area
setting, where consideration of the CBD-transit of the corridors is
important. The basic problem in the corridor and city level issues
is the integration of the different needs and conditions of each zone
or corridor, because these corridors are not homogeneous. A corridor
can contain one zone that indicates a particular type of service.
This is a problem also for the crosstown transit service at the city-
level.
c. Supply-Related Factors
(1) Available Options: Technology and Operating Strategy
Transit system alternatives consist of the different com-
binations of modes used and of service operating policies selected.
A transit mode is defined by three main characteristics (Vuchic 1979,
p. 70): right-of-way (R/W); technology, and type of service offered.
The first two characteristics are the conditions given for a particular
mode; the third is a decision of the operating policy of the system.
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Table IV.2 Public Transport Service Policy Options
Service Policy
1. Routing
2. Stopping Schedule
3. Time of Operation
4. Fare Structure
Options
a. fixed route, fixed stops
b. fixed route, flexible stops
(fixed route jitney)
c. fixed route with deviations
(checkpoint route deviation
d. flexible route with fixed points
(point deviation)
e. flexible route, flexible stops
(door-to-door, many-to-many)
a. local service: stops at all designated
stops
b. accelerated service: successive
vehicles skip different sets of stops
on a predetermined schedule
c. express service: all vehicles on a
route stop only at widely spaced stops
a. all-day service
b. peak hour commuter transit service
c. irregular service
a. fixed flat fare
b. fixed progressive fare
c. negotiated fare
(2) Government Strategies
Antoher factor affecting possible transit alternative
options is the government strategy with regard to public transportation.
For example, it might be decided to use only a single mode to serve the
whole transit system, or it might be decided to have a multimodal
system. In the latter case, the issues are the mode combinations and
the integration of the various modes into a single operating system.
Three types of integration are possible.
(1) Functional integration, where different modes serve the same routes
at the same time but cater to different markets;
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R/W categories are distinguished by degree of separation from other
traffic. Type of modes available in most developing countries -- and
therefore that will be of concern here -- are limited to a particular
R/W category: on surface streets with mixed traffic, usually referred
to as category-C R/W.
Technology of a mode referes to the mechanical features of the
vehicle such as support, propulsion, and control of movement. However,
in developing countries, the technology characteristic that differenti-
ates the various modes is mostly limited to the type of propulsion:
motorized or nonmotorized. Another relevant differentiating charac-
teristic is size or capacity of the vehicle, which ranges from a
standard size bus with a capacity of 60 passengers to the smallest
vehicle with a capactiy of only two passengers.
Type of service offered can be classified by type of route and
trips served, stopping schedule, and time of operation. Service poli-
cies that define the system's main characteristics are concerned with
the following options: routing options, stopping schedules, time of
operation, and fare structure. Table IV.2 presents these major policy
options with their alternatives.
To identify the possible transit alternative, it is necessary to
examine the types of services needed in a city. These services can be
differentiated into a city-wide network of fixed-route services and
local transport services for short-distance trips. The fixed-route
network can either be radial (CBD-transit) or circumferential (cross-
town transit). The local service has no specific orientation except
to the fixed-route network in thecaseof feeder services. Figure IV.2.
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(2) Spatial integration, when different modes provide feeder services
to the fixed transit service;
(3) Temporal integration, when different modes serve the same routes
but at different periods of time, for example, during peak and
off-peak periods.
Another factor is level of government intervention in the financing and
operation of public transit. One extreme is total operational control
of the service by the government; type and number of vehicles and opera-
ting policies are entirely decided by the government. The other extreme
is to rely completely on market mechanisms; thus, supply of a service is
regulated by the demand for it.
d. Analysis of Transit Needs
As mentioned, the approach to identifying IPT's role in the
public transportation service in a city is through the assessment of
potential trips that can be served by any of the various IPT modes and
service options. Trip characteristics in the corridors of the different
setting need to be examined, to be able to see types of services these
trips might use. The analysis of needs of the first three settings
listed in section b(l) will be at two levels: the zone level and the
corridor level. Then discussion of the CBD-central city area needs
will be followed by a brief discussion of the issues and needs at the
city level. See Figure IV.3. It needs to be noted that here it is
assumed that level of service of the system will not greatly affect
demand levels (except for the high income group) due to the limited
travel options for the majority of the population.
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Figure IV.3 Local and CBD Transit Alternative Identification
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Corridor 1: n zones
Zone 
1
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- number
- purpose
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(1) Analysis at the Zone Levels
Local Service Needs. Steps in the process of analyzing needs for local
services, using flexible demand-responsive transit services, are as
follows:
Step 1. For each zone, determine all short-distance trips (those less
than 2.5 km). Included are intrazonal trips (which are
assumed to have a default value of 0.5 km), trips to the CBD
and the central city area, and trips within and outside the
corridor that are less than 2.5 km.
Step 2. Determine the share of public transport trips from these short-
distance trips, using the mode-share pattern of the market
segment within which the zone belongs (see chapter III).
Step 3. Calculate the possible share of local service from the total
public transport trips, using the percentage of work (including
education) trips from total trips. It is assumed here that
work trips will use the fixed CBD transit service, while non-
work trips will use the local service. Thus the possible share
of the flexible local service is the difference between total
short-distance trips and work trips.
Step 4. Analyze possible local transit alternatives (mode and service)
for the zone, considering the zone's physical structure, socio-
economic characteristics, number of local transport needs, and
the characteristics of the options available; see also chapter
III for mode and service suitability for different market seg-
ments and trip purposes.
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CBD-Transit Needs
The needs identified at the zone level will be aggregated and synthe-
sized at the corridor level.
As mentioned, it is assumed that long-distance trips -- those over
2.5 km -- will use the fixed-route CBD transit services. The question
here is whether long-distance outside-corridor trips will use the CBD
transit as feeders to the crosstown transit or transfer points, or
whether the feeder part of the outside-corridor trip will be done on
foot or on the flexible local service. In large part this depends on
distances to this transfer point: if the distance is over 2.5 km, then
the CBD transit will be used as the feeder. In the absence of a cross-
town transit, then it is assumed that all outside-corridor trips over
2.5 km will use the CBD transit.
Steps for determining the need for a fixed CBD transit at the zone
level are as follows:
Step 1. Calculate the number of long-distance trips (of over 2.5 km)
including CBD, central city, within-corridor, and outside-
corridor trips. The total number of long-distance outside-
corridor trips is included if there is no crosstown transit
service.
Step 2. Calculate the number of work trips to the CBD or central-city
area per day and at peak hours to estimate the need and mode
type for express service from this zone.
Step 3. Calculate public transport long distance trips by applying the
mode-share for long distance trips among walking, private
vehicles and public transport to the total long distance trips.
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Deduct from this number the number expected to use the express
service (determined at Step 2) to obtain the number of the
need for the nonexpress public transport service.
(2) Analysis at the Corridor Level
At this level, the analysis is mainly concerned with the
type of service to be provided for the CBD-transit with respect to its
routing, stopping schedule and time of operation. See Table IV.2
For the CBD-transit, the routing is basically fixed. The stops
can be fixed or flexible depending whether an express or non-express
service is to be provided for the CBD-transit. A local service (sub-
sequently it will be referred as non-express to distinguish it from the
short distance trips service), namely where the vehicle stops at all
designated stops, can have fixed stops or can stop whenever requested
by passengers (flexible stops). In the express service, the vehicles
stop only at widely spaced stops, and these stops are fixed.
The basic issue at the corridor level is concerning the need for an
express service -- is there a need for one? If so, should an express CBD
service be used for each zone separately, thus using smaller vehicles
with fewer stops, or should this service be aggregated for all zones
within a corridor, with more stops and larger vehicles or a larger
number of small vehicles? This question can be answered by determining
the distribution of work trips within the corriodor at peak hours. If
work trips are more or less evenly distributed in all corridor zones,
then an aggregated express is justified. The mode to be used again
depends on the size of demand, distance, and user characteristics.
Calculating the need for a non-express (local) service is similar
to calculating that for an express service, except that instead of the
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work trip percentage, it is the other trip percentage that constitutes
the size of demand. The problem here is that these other trips are not
predetermined and therefore the needs or service requirements are hetero-
geneous among the zones in the corridor. Thus the issue is the choice
of mode or type of service in the corridor in a heterogeneous demand
situation.
(3) Analysis of the CBD-Central City Area Transit Needs
The issue here is to provide local transport services
within an area, to serve the area's own local needs as well as to
provide connections among the converging fixed-route transits into the
area. These connections are important if the CBD transits do not end at
the same terminal. An important factor affecting the needs for transit
services in this area (CBD-central city) is the CBD-transit terminal
which generally is located in this area. Two alternatives with respect
to these terminals are: to have one major terminal in this area to
serve all the corridor's CBD-transit routes; or to have a limited number
of terminals at the border of the CBD-central area, for example a
south terminal and a north terminal, and a connecting link between
these terminals. In the second case, the CBD-transit routes do not
need to enter the CBD or central city area at all. Local transit
service in this area not only serve the inter-corridor transit connec-
tions but also serve trips among and within the zones. The question
here is the choice of mode and service: whether to use a number of
flexible and demand-responsive services ranging from the most person-
alized service using small vehicles with a door-to-door service, to a
fixed-route, fixed-schedule service providing circumferential central
city transit; or a combination of both. Factors affecting the choice
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include density of demand as well as of population, the strategy about
CBD transit terminals, the strategy about private vehicle use in this
area, and the distribution of demand by time.
(4) Analysis at the City Level
Most of the issues found at the city level have been
discussed at the zone and corridor levels. To determine the number of
modes and service types to be allowed to operate within the city as a
whole, the various alternatives at the corridor level should be coordi-
nated and evaluated at the city level. Each of these alternatives
should be evaluated as perceived by each of the parties affected:
the community (both user and nonuser), the government (local and
national), and the operator (owner and driver). See Table IV.3.
3. The Bandung Case
a. Transit Goals
(1) Municipal and National Government Objectives
Indonesia's Third National Development Plan (REPELITA III)
stated among others that improvements of urban transportation should
stress expansion and maximization of the use of the existing transport
network, improvement of the public transportation system, and better
transportation system management. It is hoped that improvement of the
public transportation system would increase mobility of the transit-
dependent population, specifically the low-income group, and would re-
duce reliance on private transport. It was further specified that an
integrated public transport system would include the use of rail trans-
2
port as a low-cost mass transport as well as bus services. From the
2 REPELITA III, Book II, pg. XII-17.
Table IV.3 Impacts to be Evaluated
Affected The Community The Government The Operator
arties User Nonuser (National and Local) Owner Driver
Variables
1. Financial and Fare Taxes to support the Subsidies, Net revenue, Income,
economic service Infrastructure costs Purchase, Rent of vehicle,
Operating and Operating costs
maintenance (fuel, etc.)
costs
2. Social Mobility Jobs (direct and Employment generation Forms of Job and earning
(access to related) organization security,
jobs and and manage- Flexibility of
facilities) ment working conditions
3. Service Convenience, Impacts on traffic, Equity of service N/A N/A
Characteristics Wait and safety, congestion,
travel time, etc.
Access to
service
4. Fuel and Energy N/A N/A Fuel and energy N/A Fuel cost
Requirements consumption
5. Environment N/A Pollution,
Relocation,
Structural changes N/A N/A N/A
of the city
N/A = not applicable or indirect impacts
0
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above, it can be inferred that the goal is to have a multimodal system
with the bus and rail transit as the main components. This national
goal is then to be further developed by each local or municipal govern-
ment in accordance with its specific conditions and needs, to be used
as policy guidelines in the respective cities. Whereas the Jakarta
Metropolitan Government has explicitly stated that for that city only
four types of transportation modes will be included in the public trans-
portation system (rail transport, buses, taxis, and a fourth mode of
motorized transport), the Bandung Municipal Government has not as yet
come up with such set of explicit policies. However, the national
government has set up a municipal bus system in Bandung (as well as in
some other cities such as Surabaya), as a follow-up of the national
plan to have buses as the main public transport mode in the cities.
Although it is not explicitly stated in this form, the following
goals and objectives can be deduced from the city's development plan,
based on the national strategy on public transport:3
(1) Promote city-wide mobility through the development of a transit
system to ensure city-wide travel by public transportation.
(2) Provide equity of access to public transportation service by
limiting fares so that the less well-off can still afford to use
the service.
(3) Reduce dependence on private transport by providing transit options
that can replace the use of private vehicles.
Within the above framework of community goals and objectives for
Bandung, operational goals and objectives can be developed that are
3
Bandung Master Plan, 1965-1985.
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more explicit in terms of the services desired. The main goal is to
design an efficient public transportation system that can meet the
above stated objectives as well as be economically viable. Private
sector involvement is greatly encouraged.
The above objectives for Bandung would mean: increase the area
coverage of the system, and provide a system that can satisfy the
demands of all income-level groups. Further, as stated in the national
plan, the improvement of this public transportation system should stress
the maximization of the use of existing facilities. The operational
objectives derived from these transit goals can be interpreted as:
improving the public transportation service through innovative use of
existing systems (the IPT and the conventional bus) in an integrated
fashion. This objective can be further developed into more specific
and detailed design criteria in terms of service standards and cost at
a later stage of the design process. Since this is still a preliminary
stage, the above objective statements should be sufficient as guide-
lines.
(2) User Objectives
No specific and detailed data exist concerning user
objectives. Thus general user objectives as stated in Section 3(2) can
be considered to be applicable for Bandung. Some views on public trans-
portation systems in Bandung that were obtained through home interviews
in 1976 (Soegijoko 1981) indicated their preferences -- generally, a
flexible or door-to-door service was preferred, as can be concluded from
favorable opinions of becaks and bemos, even though both types of
vehicle were scheduled to be phased out. Negative opinions on travel
time -- which for becaks was about 10-20 minutes and for motorized
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public transport, about 15-60 minutes -- means that people prefer
shorter travel times and more direct routes than those that currently
exist. The long travel times were ascribed to the routing of the
vehicles; motorized public transport because vehicles would attempt to
get as many passengers as possible, and becaks because the vehicles
had to take roundabout routes to avoid the becak-free zones. The above
study indicated that waiting times was not a problem for becaks (less
than 5 minutes), but that for motorized public transport waiting times
were far longer. For most of the respondents in that study, the maxi-
mum waiting time or access on foot to the service was 15 minutes. It
can be assumed that an average of 10 minutes for waiting time is accep-
table. No information is available on user perceptions of fares and
of other variables such as reliability and seat availability.
(3) Owner Objectives
It is also difficult to quantify owner objectives as an
exact and specific measure. What can be mentioned here is based only
on conclusions from the present situation.
Judging from the growth of the minibus system in the past years
(see chapter III), it can be concluded that the amount and return of
investment on minibuses are within reach and acceptable to most prospec-
tive owners; that is, an investment of about Rp 2.5 million with a
return of 1 1/2-2 years. If easy credit loans are available, and the
security of the investment is guaranteed, the involvement of the private
sector can be expected. However, this is not the case for larger amounts
of investment such as is required for standard-size buses. Cooperatives
might be necessary, and this might make the investment less attractive
because its success depends on an external factor, namely, the manage-
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ment and security of the cooperatives. The ease of maintaining and
operating minibuses has also contributed to the development of this
types of service.
(4) Driver Objectives
Driver net income between 1976 and 1978 of the various
IPT modes are given in Table IV.4 (Seogijoko 1980, pp. 38-50; see also
chapter II, section 4).
It seems that for drivers to expect a daily net income of about
Rp 2,000 is reasonable; an income of Rp 3,000 can be considered high
(see Table 111.8). Job security and accessibility (as discussed in
chapter II and III) are objectives that are difficult to quantify.
However, these factors are important for drivers. Working hours of
minibus drivers were found to be about 10 hours per day, whereas becak
drivers work between 10 and 12 hours per day and bus drivers, about 8
hours per day. Eight working hours per day is ideal; however, working
10 hours for the extra income is still acceptable.
b. Demand-Related Factors
(1) Settings and Sample Corridors
Locations are classified as the central business district
(CBD); the Inner Ring (IR) area, located less than 1.5 km from the CBD;
the Middle Ring (MR) area, located between 1.6 and 3.5 km from the CBD;
then the Outer Ring (OR) and Outlying Zone (OZ) areas, located 3.6 to
4.5 km and over 4.6 km, respectively, from the CBD (see chapter III for
more detailed discussion). Four types of setting can be identified in
Bandung with 9 corridors each consisting of a group of zones with dif-
ferent population incomes, area locations, and population densities.
These settings are as follows (see Map IV.1):
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Table IV.4 Public Transport Driver Net Income
(1976 and 1978)
Vehicle Net Income
Daily (Rp) Monthly (Rp)a
Becak 650 16,250
Bajaj (KAJ IV) 1,800 45,000
Bemo 800 - 1,400 27,500 (average)
Minibus: Honda 3 ,0 0 0b 75,000
Colt 4,000 100,000
Bus 3,000 75,000
a. Assuming 25 working days per month.
b. It was decreased by half (Rp 1,500)
operation in 1978.
when public buses started
Map IV.1
TRANSIT CORRIDORS AND SETTINGS
LEGEND
LKuGE
CORRIDOR BOUNDARIES
SET1ING A - GOOD IRANSI SERVICE 10 CBD
-SETTING B - IRANSIT SERVICE CDB AVAILABLE
BUI DIFFICULT ACCESS
SE17ING C - NODIRECI IRANSI SERVICE 10 CBD
SE11ING D- CENIRAL CITY ZONES INCLUDING CDB
BANDUNG MUNICIPALITY
2000 mO
N0
)
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Setting A.
Setting B.
Setting C.
Setting D.
These four
The zones are basically served by a direct public transport
route to the CBD (CBD-transit); extensions might be neces-
sary for some of the zones. Six corridors belong in this
setting: corridors 1, 2, 3, 3a, 5, and 8 (the East, North-
east, Dago, North, West, and Southeast corridors, respec-
tively).
Transit routes to the CBD serving these corridors exist,
but access to the service is difficult and inconvenient.
The distance is too far to walk and feeder service is neces-
sary. A new route might be considered in this type of
setting. Included are corridors 4 and 7 (the Northwest
and South corridors).
No direct public transport route to the CBD is available for
the corridors in this setting. Local service using becaks
and bemos is available. As in setting B, a new route might
be considered here, if local transit service as now exists
proves to be insufficient. The Southwest corridor (corri-
dor 6) is the only one in this setting.
This setting comprises zones surrounding or adjacent to the
CBD. Access to the CBD from these zones is generally very
good: the CBD can be reached either by the existing
motorized public transport services or by becaks and bemos.
For some, this distance is still considered to be walkable;
it ranges between 0.9 and 1,7 km. This setting includes
zones 1, 2, 2, 4, 5, and 9.
settings are summarized in Table IV.5.
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Table IV.5 Settings and Corridor Characteristics
Basic Characteristics
Served by direct
public transport
route to CBD
Public transport
route to CBD exist,
but difficult access
'No direct public
transport route to
CBD serve this setting
Central-city zones
surrounding and
including CBD
Note: L - low
M - medium
H - high
Corridor
East
(1)
Zone
15
29
30
Income
M
L
L
Density
M
L
M
Location
MR
OR
OR
Northeast 7 H L IR
(2) 14 H L MR
27 M M OR
28 H H OR
Dago 13 H H IR
(3) 26 H L MR
36 M L OR
North 6 M M IR
(3a) 12 M M MR
25 H M MR
35 L M OR
37 L L OZ
West 11 M H MR
(5) 22 L M MR
33 M M OR
Southeast 8 H M MR
(8) 16 M M MR
17 M L MR
31 M M OR
32 L H OR
Northwest 23 H L MR
(4) 24 M L OR
34 L L OR
38 L L OZ
South 18 L M MR
(7) 19 L L MR
Southwest 10 L H MR
(6) 20 L L MR
21 M M OR
1
2
3
4
5
9
IR - Inner Ring OR -
MR - Middle Ring
OZ - Outlying Zones
M
H
M
M
M
M
H
H
H
H
H
H
Outer Ring
CBD
IR
IR
IR
IR
IR
Setting
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(2) Market Segments
Within each of the above settings there are various mar-
ket segments as defined by population income level, area location, and
population density. The combination of these factors can result in a
total of 36 market segments, plus the CBD. However, in Bandung there
are only 20 market segments, each of which has its own characteristics
of trip patterns and needs. The high-income, high-density zones in the
Inner Ring, for example, might have a higher frequency of short-distance
trips than those in the Outer Ring, which might have a higher frequency
of longer trip distances. Each of these market segments should have
different sets of options available for its needs. However, these
options should be examined within the corridor settings and are subject
to changes and calibrations to fit within the city-wide context.
(3) The Issues in Bandung
Setting A
The basic problem faced in Setting A is that of selection of the
public transit service for its corridors. All six corridors in this
setting are served by motorized public transport systems such as the
Colt and Honda minibuses, opelets (jitneys) in the three northern
corridors, and the more flexible bemos in corridor 8, the southeast
corridor (see Maps 111.8 and 111.9). The opelets are going to be dis-
continued in the near future; similar plans for bemos are also underway
but none has been implemented; both are to be replaced by bus service.
However, bus service is limited because of street width (see chapter
III). Duplication of services also exists in these corridors. Both
opelets and Colt minibuses serve the north corridor; Honda and opelets
serve the Dago and northeast corridors; and a combination of Honda
211
Table IV.6 Distribution of Market Segments
Income Density Location Zones Frequency
IR
OR
MR
IR
MR
IR
MR
CBD
IR
MR
OR
MR
OR
MR
OR
MR
OR
MR
OR
OZ
14,
3, 4
12,
21, 27,
2, 13
28
8, 25
7
26, 23
, 5, 9
11
1
6
15, 16
31, 33
17, 24
36
10
32
18, 22
30, 35
19, 20
29, 34
37, 38
2
1
2
1
3
4
l
1
1
3
4
2
1
1
1
2
2
2
2
2I I .,
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minibuses and bemos serve the east corridor. A more clear differenti-
ation of service type provided might improve the level of service in
these corridors instead of maintaining the competition among the dif-
ferent systems that now exists.
Setting B
'In corridors 4 and 7 (the Northwest and South corridors), CBD
transit is available but access to it is difficult. The route in the
Northwest corridor is not centrally located, making access to the ser-
vice difficult for part of the corridor's population. In the South
corridor, the routes are located across the center of the zones. How-
ever, the zones are large, which makes access to the routes also diffi-
cult for passengers living at the perimeters. Thus the question for
both corridors in setting B is whether a new route is necessary or
whether feeder systems need to be improved. For this setting, the
assessment of possible role of IPT systems is both for the CBD transit
and for the feeder services.
Setting C
The Southwest corridor is the only corridor with no direct route
to the CBD. This setting also faces the question of whether a CBD
transit is needed or whether local transit service and feeder services
to nearby CBD transit routes are sufficient.
Setting D
The issue in this central city-CBD area is the coordination and
integration of all the CBD routes that converge in the area. Should
there be a single terminal within the area, or should there be several
terminals located at the edges of the area with circumferential central
city transit connecting them? Or should one rely on the local transit
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service?
To represent the various settings, three sample corridors will be
examined in addition to the central city area. The corridors selected
are the most representative for each setting and distinctly show the
issues faced in their own settings.
c. Supply-Related Factors
(1) Available OPtions for Bandung
This section will try to examine the available options
and service policies for Bandung. The modes considered are those
already available in Indonesia; no new concepts will be introduced here.
Thus what will be examined here are the different combinations of modes
and operating policies.
Although many varieties of- IPT modes prevail in Indonesia, here
only five basic types will be incorporated in the discussion, including
the conventional bus: (1) the regular bus with a capacity of 60 passen-
gers; (2) the Honda minibus with a capacity of 15 passengers represen-
ting the various minibuses that exist (such as Colts, Daihatsus, 4-
wheeled bemos, jitneys, etc.); (3) the 3-wheeled bemos4 with a capacity
of 7 passengers; (4) the motorized becak representing the variety of
the small motorized vehicles known as KAJ IV; and (5) the nonmotorized
becak, both types with a capacity of two passengers.5
Although there are plans to abolish bemos, this type of vehicle was
found to be still useful, so perhaps it is necessary to redesign and
improve its safety standards, or find an appropriate substitute.
See Tables 11.3 and II.4 in Chapter II for the description of these
modes.
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These five types can further be simplified into three types, since
the basic difference between the minibus and the bemo is only in size,
and the motorized and nonmotorized becaks differ only in their manner
of propulsion. To serve the city-wide transit-CBD or crosstown transit
only the bus, minibus and bemo can be used because of the route's length.
Becaks, motorized becaks, and sometimes bemos can be used to serve the
local transit. However, it is also possible to consider the minibus
for this purpose. For each of these modes, a combination of routing
and stopping schedule provide a variety of service options. Table IV.7
presents the variety of options from which appropriate combinations to
serve both city-wide transit and local service can be identified.
(2) Possible Government Strategies
Before identifying the options that might be available
to Bandung, it is necessary to describe the possible strategies that the
government might adopt. These strategies are:
(A) Buses will be the only public transport mode in the city.
(B) No buses will be used, so only IPT will be available for public
transportation. Here it is necessary to distinguish between mini-
buses only, becaks only, or both becaks and minibuses, utilizing
the simplified three-mode system described in the preceding section.
(C) Both buses and IPT can operate in the city.
Based on the above strategies, the following scenarios are possible in
Bandung's public transportation system:
Strategy A. 1. a system of buses only;
Strategy B. 2. a system of minibuses only;
3. a system of becaks only;
4. a system of minibuses and becaks;
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Table IV.7 Possible Options for Bandung
Policy Options
Mode Routing Stopping Service Fare Others
Availability
1. Bus ab,c a,b,c a,b a,b ---
2. Minibus a,b,c,d a,b,c a,b a,b ---
3. Becak e a a,b c ---
4. Bus & Minibus (a-c) & (a,b,c) & a,b a,b a,b,c
(a-d) (a)
5. Bus & Becak (a-c) & (a,b,c) & a,b (a,b)& c
e (a) c
6. Minibus & Becak (a-d) & (a-c) & a,b (a,b)& e
e (a) c
a. See also Table IV.2 for explanation of terms
Routing: a.
b.
c.
d.
fixed route
fixed route jitney
checkpoint route deviation
point deviation
e. door-to-door
Stopping: a. local service
b. accelerated service
c. express service
Service availability: a. all day
b. peak hour only
Fare: a. fixed, flat fare
b. fixed, progressive fare
c. negotiated fare
Others: a. functional integration
b. temporal integration
c. spatial integration
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Strategy C. 5. a system of buses and minibuses;
6. a system of buses and becaks;
7. a system of buses, minibuses, and becaks.
In a system consisting of more than one mode, the system can be
further differentiated according to the type of integration of the
modes: functional, temporal, or spatial. For the fifth and sixth
scenarios, the integration can be only a spatial integration because
becaks are not suitable 'for the other types of integration, namely, to
complement the line-haul service of the other modes. Trips to CBD using
becaks that might occur can be classified as local trips.
In the first strategy, if it is assumed that by buses here is meant
regular-sized buses, then Bandung's street width limits the public
transport service to a very limited area. This is contradictory to the
government's objective of equity of access to public transport service to
the majority of the population in the city. A large area would remain
unserved and hence would have to rely on private vehicles or would have
to walk. Two courses of action can be adopted to counteract this nega-
tive aspect: widening the streets to accommodate a more extensive bus
service network, or utilizing a smaller size of bus to complement the
regular buses or to replace them. The first alternative is beyond the
scope of this study, which stresses use of the existing facilities,
thus excluding extensive reconstruction of the street network. For the
second course of action, is the utilization or inclusion of the minibus
as an IPT mode. The difference would be more in the institutional
concept., i.e., whether the service is provided as a conventional fixed-
route motorized public tranport system or as part of the intermediate
flexible and (for becaks) sometimes non-motorized public transport
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system, rather than in terms of service offered.
The second strategy, the exclusion of conventional buses and utili-
zation of IPT only also seems a feasible strategy when considering only
the existing street network. The service area coverage is sufficiently
wide since the service can penetrate areas where buses cannot possibly
reach. However, as the city develops and the demand for public trans-
port increases, to have some conventional bus service would become
beneficial assuming that street width does not pose a constraint. It
is indeed easier to manage and regulate a smaller number of vehicles
than otherwise. However, any increase in the average passenger waiting
time and travel time still would have to fall within an acceptable
range.
Even though becak service can be upgraded by the use of motorized
becaks, the concept of having becaks supplementing and complementing the
minibus system has worked quite satisfactorily in Bandung. The draw-
backs are the unregulated nature of the system and the supposedly inef-
ficient use of road space, resulting in traffic congestion. Their
flimsy construction and slow speed make becaks accident prone; in
addition, human power is not a socially acceptable method of propulsion.
The third strategy, the combination of conventional public trans-
portation -- in this case the regular bus -- with IPT presents the
greatest number of advantages of service. It accommodates the govern-
ment's policy of having a bus system, but it also utilizes the IPT
system, which can serve areas currently inaccessible to the bus system.
The mix of the two concepts can be at a city scale, where some corridors
might be using buses only while others use IPT only, or it can be at
the corridor level: the bus and IPT operate in the same corridor but
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serving different functions and markets.
The examination of IPT's possible functions to be presented in the
following sections is limited within the framework of this third
strategy and will be undertaken at the corridor level. Within this
strategy, at the corridor level the options of alternative systems of
transit with feeders are:
a. bus only;
b. bus with minibus in a functional, temporal, or spatial integration;
c. bus with becaks in a spatially integrated system;
d. minibus only;
e. minibus with becaks spatially integrated.
For the line-haul transit service -- CBD or crosstown -- the
possible alternatives are: the bus or minibus only; or bus with mini-
bus functionally or temporally integrated. For the local service (in-
cluding feeder services) the options are bus, minibus, or becaks. How-
ever considering Bandung's size, perhaps only the last two options are
appropriate.
Each of these options has its own set of demand conditions that it
can meet most effectively. Variables relevant to characterize these
demand environments for each option are: access to the route, demand
levels, range of peak and offpeak period trips, homogeneity of socio-
economic and trip characteristics of the population to be served, such
as number of trips, distance, and purpose. Table IV.8 summarizes demand
environments for service options.
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Tablu TV.H jn'm.,e) Environments fur Different ServLce OntiOns
Service Options
a. Corridor Service (CBD-
transit with feedurs):
bus only and walk access
bus and becak feeder
service
bus and minibus feeder
service
b. Transit Service (CBD or
crosstown)
bus and minibus (function-
ally integrated)
De-mand Environm.nts
access to route < 0.5 km (walkable)
street width of the route > 10 m (or >
7 a if a one-way route is possible)
demand level at peak period can support
the operation of bus units to allow for
a desired frequency (e.g. I bus every
hour or 720 passengers/hour)
if there is a need for different type of
services (e.g. express service) then the
demand should be large enough to be
served by standard buses.
access to route - 2.5 ko
sufficient demand for local service by
becaks
bus service-related demand environments
same as above
access to route > 2.5 km
sufficient local service demand for mini-
buses
local street width can accommodate
minibuses (_ 6m)
there is enough need for two different
types of service in the corridor such
as express and local (e.g. enough direct
trips to CBD to support express service
by minibus with a desired frequency)
there is a need for a low-cost, less
convenient service and a higher cost
more convenient service depending on
the population socioeconomic
characteristics six
physical requirements for bus and mini-
bus operation are met
bus and minibus (temporally
integrated) fluctuation of demand levels at peak and
offpeak justifies the addition of mini-
buses to the buses with the same type of
service
during offpeak the minibus and bus offer
different types of service
physical requirements to allow the
operation of bus and minibus are met
c. Local Services
minibus service
becak service
local trip distances > 2.5 km e.g. for
large zones so that intrazonal and
feeder-connections to line-haul routes
ar > 2.5 km
enough demand to support minibus service
large % of work/school trips in local
or intrazonal trips to justify a less
personalized and flexible service
socioeconomic profile of the population
requires a lower cost less personalized
local service
local street width could accommodate
the minibuses
average local trip distance < 2.5 km
demand levels for local trips services
are moderate (including feeder trips)
high % of non-work/school trips
socioeconomic profile of the population
allows the more convenient relatively
higher cost and personalized bocak
service
local streets could not accommodate
other public transport modes
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If a single-mode option is selected (bus or minibus 6) then the most
important factor is the area's street network pattern. Route spacing
should ensure that access to the service is walkable. However, street
width is a constraint for the selection of routes. Variation in the
other factors, such as demand density, peak-off peak number of trips,
and the trip and socioeconomic characteristics of the population to be
served, can be accommodated by selecting the appropriate combination
of operating policy options available for the particular mode.
If a multimodal option is selected, then the type of integration
among the modes indicates which factors are considered most important.
A functional integration might be necessary when there is sufficient
demand for both an express service and a local service. A temporally
integrated system might be necessary when the demand fluctuation between
the peak and offpeak period is significant. However, for Bandung this
type of integration is not urgently needed since the peak-offpeak
demand fluctuation is not very sharply contrasted. Peak periods are not
concentrated in short-term periods but are rather extended over a longer
time period. The shift from the morning peak to the afternoon peak is
gradual. A spatial integration is necessary when access to the route
is not walkable, in other words, when the routes are far apart. The
access or feeder service could use minibuses or becaks, depending on
distance and density of the demand for the feeder service.
d. Alternatives for Sample Corridors
Three sample corridors have been selected to illustrate the
6
For Bandung, the option of having becaks only serving the whole city's
public transport need is not feasible due to the city's topography.
So this option is eliminated. Becaks should be used only to supple-
ment or complement other modes.
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Table IV.9 Market Segments and Mode Shares
in the Sample Corridors
Corridor Zone Market Segmentsa Mode Shares by Distance
# Short Distances Long Distances
Wlk Public Private Walk Public Private
b c d4 6 6 3 .
3 13 1 (H, H, IRd) 57.0 23.1 19.9 13.6 46.6 39.8
26 5 (H, L, MR) 39.7 18.4 41.9 10.1 32.1 57.8
36 12 (M, L, OR) 55.4 27.5 17.1 9.8 48.8 41.4
4 23 5 (H, L, MR) 39.7 18.4 41.9 10.1 32.1 57.8
24 11 (M,L, MR) 70..0 12.2 17.8 18.1 34.3 47.6
34 18 (L,L, OR) 75.8 16.4 7.8 7.8 53.6 38.6
38 19 (LL, OZ) 78.2 18.4 3.4 13.4 13.4 38.6
6 10 13 (L, H, MR) 83.9 6.8 9.3 38.6 16.4 45.0
20 17 (L, L, MR) 46.7 31.2 22.1 22.1 30.7 47.2
21 10 (M,M, OR) 68.5 16.8 14.7 28.0 34.9 37.1
a. See Table IV.6 for market groupings by income, density, and location.
b. Income
c. Density
d. Location
Source: Tables IV.8 - IV.23 are author's analysis of O-D data of the
1976 Binamarga survey.
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three different settings. The Dago corridor (corridor 3) represents
setting A; the Northwest corridor (corridor 4) represents setting B; and
the Southwest corridor (corridor 6) represents setting C. In addition
to these corridors, the central city area trip needs will also be
assessed. The corridor analysis will begin at the zone level (see
Table IV.9) and will continue with a review at the corridor level.
(1) The Dago Corridor (Corridor 3)
(a) General Characteristics
This corridor consists of three zones,which belongto
market segment categories as shown in Tables IV.10 - IV.14. Zone 13
is a high-income andhigh-density area located in the Inner Ring. Zone
26 is a high-income, low-density area located in the Middle Ring. Zone
36 is a middle-income and low-population density zone located in the
Outer Ring. Trip rates are relatively high in this corridor. Total
trips originating from this corridor in 1976 were 90,019 (see Table
IV.12), of which 26.8 percent were intrazonal trips, 12.7 percent were
within-corridor trips, and 47.0 percent were outside-corridor trips
(see Table IV.ll). CBD and central city trips were relatively few:
only 6.2 percent to the CBD, and 7.3 percent to the central city area.
Intrazonal trips were quite high, about 24,000 per day. Outside-corri-
dor trips are even higher, about 42,000 trips, of which 59 percent were
less than 2.5 km, thus short-distance trips that could be served by local
transport service. Short-distance within-corridor trips were 85.4
percent of all within-corridor trips, while for the CBD and the central
city trips, these short-distance trips were 42.7 percent and 28.4 per-
cent respectively. Thus, within the whole corridor, the total short-
distance trips (including the intrazonal trips, which are assumed to be
less than 2. 5 km) were 63, 094 per day. The long-distance trips (assumed to
Table IV.10 Corridor 3: General Characteristics
Table IV. 11 Corridor 3:
M
(A
Trip Destinations and Distances
Zone Intra- CBD Central - City Within - Corridor Outside - Corridor
Zonal
< 0.5 km < 2.5 km > 2.5 km < 2.5 km > 2.5 km < 2.5 km > 2.5 km < 2.5 km > 2.5 km
13 11,355 2,377 -- 1,873 1,208 2,995 895 10,319 5,804
26 5,917 -- 1,939 -- 2-,620 4,445 -- 12,635 7,194
36 6,840 -- 1,251 -- 899 2,345 782 1,993 4,333
2,377 3,190 1,873 4,727 9,785 1,677 24,947 17,331
(24,112) (5,567) (6,600) (11,462) (42,278)
(26.5%) (6.2%) (7.3%) (12.7%) (47.0%)
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Table IV.12 Corridor 3: Trip Purposes and Destinations
Zone CBD Central City Intrazonal
Total Work Total Work Total Work
13 2,377 1,090 3,081 1,029 11,355 3,182
(45.9%) (33.4%) (28.0%)
26 1,939 635 2,620 639 5,917 1,672
(32.7%) (24.4%) (28.3%)
36 1,251 235 899 234 6,840 2,108
(18.8%) (26.0%) (30.8%)
Total
Corri-
dor 5,567 1,960 6,600 1,902 24,112 6,962
(35.2%) (28.8%) (28.9%)
Zone Within Corridor Outside Corridor Total Zone Trips
Total Work Total Work Total Work
13 3,890 1,535 16,123 5,577 36,826 12,413
(39.5%) (34.6%) (33.7%)
26 4,445 636 19,829 3,126 34,750 6,708
(14.3%) (15.8%) (19.3%)
36 3,127 2,247 6,326 2,113 18,443 6,937
(71.9%) (33.4%) (37.6%)
Total
Corri-
dor 11,462 4,418 42,278 10,816 90,019 256,058
(38.5%) (25.6%) (29.0%)
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Table IV.13 Corridor 3: Outside-Corridor Trip Destinations a
Trip Distance ( 2.5 km Trip Distance > 2.5 km
From To From To
Zone 13 I = 5,284 Zone 13 I1 = 1,360
11 390II = 853
III = 498
S3,538 IV = 1,395
IV = 1,3092
2 V = 389
10,319 5,804
Zone 26 I = 2,975 Zone 26 I1 = 684
I = 835
I = 669 2
2
II = 737
V = 3,576 III = 568
IV = 1,704
V =5, 4151
2 IV = 1,396
2
12,365 V = 1,270
7,194
Zone 36 I = 313 Zone 36 I = 505
I2 = 586 12= 351
2 = 58 117
V2 = 1,094 
' 78
1,993 IV = 546
IV = 586
2
V = 1,877
V2 = 273
4,333
a. See Map IV.2 for city sections (I-V) as destinations.
23
4
5 - WIL.
6
8
9
10
1 WIL
12
13
I_________________
Map IV.2
OUTSIDE CORRIDOR TRIP
DESTINATIONS
BANDUNG MUNICIPALITY
So 000m
1\.)
Table IV.14 Corridor 3: Local and Linehaul Trips by Mode
Zone Local Linehaula
Total Walk Public Private Total Walk Public Private
13 Tb 28,919 16,484 6,680 5,755 6,353 864 2,960 2,529
P 3,404 1,940 726 678 748 102 348 298
26 T 22,997 9,130 4,231 9,636 11,753 1,187 3,773 6,793
P 2,707 1,075 498 1,134 1,383 140 444 799
36 T 11,178 6,193 3,074 1,911 7,265 712 3,545 3,008
P 1,316 729 362 225 855 84 417 354
Total T 25,371 2,763 10,278 12,330
Cor- P 2,986 326 1,209 1,451
ridor
a. including outside corridor trips expected to use the linehaul
b. T = total trips per day
P = trips per hour during peak hours
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be served by the line-haul service) were 25,371 per day.
Total work (including education) trips in this corridor were 26,058,
or 29 percent, of all trips (see Table IV.12). Of these, 3,862 were to
the CBD and central city areas, 6,962 were intrazonal, and 4,418 were
within the corridor, The highest number of work trips were to outside-
corridor zones: 10,816 per day.
(b) Analysis of Transport Need at the Zone Level
Zone 13
Zone 13 local trips in 1976 numbered 28,919 per day and 3,404 at
peak periods. Work trips comprised 33.7 percent of total trips. These
are assumed to use the CBD-transit service mode. One service option for
local trips in zone 13 were becaks with a door-to-door service, mostly
serving the middle-high-income group for the nonwork trips. Another
option was the bemo (a small minibus) with point or route deviations
service. The bemo is cheaper than a becak and has a higher capacity.
The total number of local trips in zone 13 was 28,919, or which 11,355
were intrazonal trips that might be done on foot. Table IV.14 indicates
that for zone 13, potential public transport users numbered 6,680. At
peak periods the demand was 786 trips per hour. Assuming that becaks
might carry 1-2 passengers per vehicle, then about 350 becaks would be
needed during peak periods (each becak can make 2 roundtrips per hour
since the average becak trip is about 15 minutes). On the other hand,
if bemos are used, assuming that bemos can make the zonal roundtrip in
20 minutes -- zone 13 is small -- then in one hour one bemo can make
three roundtrips and therefore per hour can transport 21 passengers. If
bemos are used, then about 37 bemos would be needed with a waiting-time
interval of about two minutes. Minibuses can accomplish the zonal
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roundtrip in about the same time as the bemos, but can transport more
passengers. In an hour, one minibus can carry 45 passengers. During
peak periods, about 18 minibuses are needed.
This is assuming that all local trips will use the local transport
service. Acutally, some of these local public transport trips might
use the CBD transit, namely, those that are located at a walking
distance from the CBD route. Thus, the need for local transport service
might be less than estimated above.
To summarize, it is obviously necessary to provide a local transport
service for zone 13, judging from the number of the short-distance trips
in this zone, and the share of public transport (see Table IV.9 and
Table IV.14). Although intrazonal trips constituted a large share of
these local trips, short-distance trips to CBD, central -city and within-
corridor trips were also significant. If the short-distance outside-
corridor trips are added to these, then local transport service is
necessary, even assuming that some will use the line-haul service.
Since zone 13 is a high-income area, the relatively more expensive but
more personalized becak (including motorized becak) service might be a
possible alternative. However, the sheer number of becaks needed to
serve this demand requires us to consider less personalized alter-
natives such as bemos and minibuses. The size and structure of the
zone indicates that from the two, the bemo might be a better solution.
Thus, for local transport service of zone 13, a combination of becaks
to serve the more expensive but personalized transport needs, and the
bemos, which are less expensive and less personalized but have a larger
capacity, would be a justifiable solution.
The CBD-transit zonal option, which at a later stage would be
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compared or matched with the other zonal options in the corridor to
arrive at the corridor CBD-transit alternative, for zone 13 are bus,
bemo, and minibus. Total long-distance trips in this zone (including
outside-corridor trips that might use the CBD-transit service) numbered
6,353 trips a day in 1976, with 748 trips per hour during peak periods.
The number of work trips from this zone was quite significant (33.7 per-
cent of total trips). Work trips going to the CBD or central city
area were numerous (about 2,000 a day, with 236 trips per hour at peak
periods) to justify an express or accelerated service from this zone.
A bemo or a minibus could be used for this purpose. If round-trip time
for a minibus is assumed to be 20 minutes, then in an hour a minibus
could do 3 round-trips (to the CBD-central city area) and could carry
45 passengers. Five minibuses or 16 bemos would be needed for this
express service if we assume that all trips will use the express service.
However, the distance to the CBD and central city area would allow some
of these trips to be done wiht a local service transport (roughly esti-
mated, about half of the above figure). For the nonexpress CBD-transit
service from this area, buses or minibuses are equally possible alter-
natives.
Zone 26
Zone 26 local trips in 1976 numbered about 23,000 a day, or about
3,000 per hour during peak periods (see Table IV.14). Of these, about
500 trips per hour during peak period were expected to use public trans-
port. Zone 26 is a high-income area, as is zone 13. The density is
Accelerated service will be disregarded for the moment because of its
prerequisite for a high managerial capacity, which might be lacking in
Bandung.
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lower, and therefore, becaks might be more appropriate here. If a becak
can carry 2 passengers per hour (a becak is assumed to carry only 1 per-
son per trip -- a conservative estimate) , then 250 becaks would be
needed an hour at peak periods. An alternative is using bemos with point
or route deviation service. A bemo has a larger capacity so fewer
vehicles (only about 36), are needed, and bemo fares are less expensive
than becak fares. A minibus might also be used, but since the zone is
relatively small, it might be less efficient. In reality, these needs
might be less because some trips might use the CBD-transit service. To
summarize, as in zone 13, although becaks are more suitable for local
trips (due to the high income of the zone) , the high demand for local
.transport (even if some will be captured by the CBD-transit service) makes
it necessary to combine becaks with a less personalized but higher
capacity mode such as bemos.
Long-distance trips in zone 26 (those over 2.5 km and outside-
corridor trips expected to use the CBD-transit service) were about
11,700 trips a day, or about 1,400 per hour during peak period. About
3,800 per day were expected to use public transport, with about 450 per
hour during peak periods. The CBD-transit options for this zone are also
bus, minibus, and bemo. Less desirable is the bemo, since distances to
the CBD and central city are longer than from zone 13, so round-trip
time will be longer for a bemo than for a minibus. The carrying capa-
city compared to the demand also makes a bemo the least attractive for
CBD-transit. For theexpress service abemo might still be utilized,
although again the minibus is a better alternative in terms of capacity
as well as of speed. About 530 trips per hour during peak periods were
going to the CBD-central city area. If minibus round-trip time to the
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CBD-central city area is assumed to be 30 minutes, then in an hour a
minibus can do 2 roundtrips and can carry 30 passengers. Thus, if all
530 CBD-central city trips per hour at the peak period are assumed to
use express service, then about 18 minibuses would be needed for this
express service with an interval of about 2-3 minutes.
Zone 36
Zone 36 is a medium-income, low-density area in the Outer Ring.
Compared to the first two zones, this zone has a relatively low trip
rate (see Table IV.10).
Short-distance trips in this zone, including the intrazonal trips,
numbered about 11,000 per day in 1976, with about 1,300 per hour at
peak periods (see Table IV.14). Only 362 per hour could be expected to
need public transportation. However, from Table IV.ll it can be seen
that most of the short-distance trips are intrazonal or within-corridor
trips. The hilly topography of the zone prohibits the use of becaks,
so even these local trips might use the CBD-transit. At present, there are
no local transport services in the zone. The option for this local
transport service is a motorized vehicle, either a motorized becak or a
bemo, for the street network and street width make it rather difficult
to use the minibus as a local service mode. If a motorized becak is
used, then during peak hours about 90-120 becaks will be needed at the
peak period, assuming that all local trips will use this service. How-
ever, in fact some -- it is legitimate to estimate about half -- might
use the CBD-transit service. This cuts the number of becaks needed to
about 50 vehicles. The narrow streets in this zone indicate that even
that number is still too high. A less expensive, less personalized
vehicle with higher capacity, such as the bemo, might be more appropriate
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because then less vehicles will be needed.
The long-distance trips (over 2.5 km) in this zone were mostly CBD
and outside-corridor trips (see Table IV.ll). There were a total of
7,265 long-distance trips a day in this zone, including 855 per hour
during peak periods. Of these, about 3,500 per day are expected to use
public transport, or 417 per hour during peak periods. The only
possible option for the CBD-transit in this zone is the minibus, since
the road it too narrow for buses and the route length is too far for
bemos. Trips to the CBD and central areas are mostly non work trips;
only 18.8 percent to the CBD and 26 percent to the central city were
work trips. Thus, if an express service is to be provided, it would
most likely serve these work trips (about 203 trips). The minibus is
the only possible alternative. If the round-trip time of the minibus
is assumed to be 40 minutes, then in an hour 1.5 roundtrips could be
made transporting about 22 passengers; about 11 minibuses would be
needed for the express service at the peak period, with a frequency of
about one every 2.5 minutes, for the work trips.
(c) Transit Needs and Options at the Corridor Level
Observing the CBD-transit options for each zone in the
corridor, it can be concluded that the alternatives for the CBD-transit
service in corridor 3 are as follows: for all three zones, an express
service is a preferred option. This service can be provided by the
minibus; for zone 13 the bemo is also an alternative that can be con-
sidered. In addition to the express service, a nonexpress CBD-transit
service at a lower cost is also desirable. This nonexpress service,
8
The share of public transport for long-distance trips in this zone
is 48.8 percent. Thus, 203 = 48.8 percent x 417.
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serving the whole corridor, might use either regular-size buses or
minibuses. If the regular buses are used, some other solution for this
service for zone 36 should be devised, since the roads are too narrow
for the regular buses. One alternative is widening the road; another
alternative is to have minibuses to serve as the nonexpress CBD-transit
service. The express service minibuses at offpeak periods could also be
used for the nonexpress CBD-transit service serving the total corridor
routes. The regular buses would serve the route in zones 13 and 26
only, until the road widening in zone 36 is considered worthwhile or
feasible.
For the local service, each zone has its own options. The only
limitation is in zone 36, where human-powered becaks are not feasible;
bemos and motorized becaks are the options available.
It can be seen that in corridor 3 the two systems, the IPT and
the conventional bus, can provide an integrated transit service. An
important factor that has to be dealt with is in determining the appro-
priate combination of mode mix. For this, a more thorough demand analy-
sis is necessary.
(2) The Northwest Corridor (Corridor 4)
(a) General Characteristics
This corridor is a sample of setting B, inwhich
public transportation routes to CBD exist, but access to these routes
is difficult and need feeder services (see Tables IV.15 - IV.19).
People have to walk a distance up to 2. 5 km or use another transport
mode (see, for example, zones 38, 34, and 24). The situation in these
zones is especially difficult because becak service does not exist here
due to the topography of the area.
Table IV.15 Corridor 4: General Characteristics
Ln
Table IV.16 Corridor 4: Trip Destinations and Distances
Zone Intra- CBD Central City Within Corridor Outside Corridor
zonal _
(0.5 km V2.5 km N2.5 km 2.5 km >2.5 km 42.5 km >2.5 km (2.5 km >2.5 km
23 3,884 -- 939 304 1,416 1,245 102 8,034 2,975
24 7,985 -- 1,365 -- 1,420 1,005 560 7,812 3,772
34 7,887 -- 1,442 -- 1,443 1,668 450 1,984 6,294
38 6,283 -- 1,200 -- 1,517 1,234 423 387 3,670
Total
Corri-
dor 4,946 304 5,796 5,152 1,535 18,217 16,711
(25,999) (4,946) (6,100) (6,687) (34,928)
(33.0%) (6.3%) (7.8%) (8.5%) (44.4%)
~II P 'II V!IEI~IIE||11 Ill
Table IV.17 Corridor 4: Outside-Corridor Trip Destinationsa
Trip Distance (2.5 km Trip Distance > 2.5 km Trip Distance <2.5 km Trip Distance >2.5 km
From To From To From To From To
Zone 23 I = 3,199 Zone 23 I = 487 Zone 34 I = 1,984 Zone 34 I = 1,216
I = 384 II = 1,114II = 4,582 2 III = 178
V, = 253 III 405 IV, 179
1 ___ IV = 4041
8,034 1 IV = 361
IV 2= 254 2
V 54IV 2 = 2,750
V = 5841
1 V = 506
V2 = 457 2 506
2,975 6,304
Zone 24 I1 = 6,726 Zone 24 I2 = 35 Zone 38 I = 387 Zone 38 I = 1,168
I2 = 175 II = 607 II = 362
V = 911 III = 315 II1 142
IV = 319 IV = 70
7,812 IV2 77 IV 2 197
V, = 1,859 V = 849
V2 = 560 V = 882
3,772 3,670
a. See Map IV.2
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Table IV.18 Corridor 4: Trip Purposes and Destinations
Within Corridor
I-I----
Work/School
f1
Outside Corridor
Work/SchoolTotal
___________ L I-fI I
---- (00.0%)
1,296 (82.8%)
1,442 (68.1%)
282 (17.0%)
11,009
11,584
8,278
4,057
6,309
7,558
2,808
850
(57.3%)
(65.2%)
(33.9%)
(21.0%)
I Ii 1- ~1~
3,020 (45.2%) 34,928 17,525 (50.2%)
-J I I-I I 1-
Total Zone Trips
Total Work/School
18,859 8,847 (46.9%)
23,919 11,519 (48.2%)
21,168 6,814 (32.2%)
14,714 2,391 (16.2%)
78,660 25,607 (32.6%)
Zone
Total
23
24
34
38
Total
Corridor
1,347
1,565
2,118
1,657
6,687
- I
R 1111 111 I H 'I"ll 1111111111111 
Corridor 4: Local and Linehaul Trips by Mode
Zone Local Linehaula
Total Walk Public Private Total Walk Public Private
b
23 T 13,427 5,330 2,471 5,626 4,391 443 1,410 2,538
pb 1,581 628 291 662 517 52 166 299
24 T 16,802 11,761 2,050 2,991 7,117 1,288 2,441 3,388
P 1,978 1,385 241 352 838 152 287 399
34 T 11,539 8,747 1,892 900 5,325 415 2,854 2,056
P 1,359 1,030 223 106 627 49 336 242
38 T 7,904 6, 181 1,454 269 4,387 588 2,106 1,693
P 931 728 171 32 516 69 248 199
Total
Cor- T 21,220 2,734 8,811 9,675
ridor P 2,498 322 1,037 1,139
a. Including outside corridor trips expected to use the CBD linehaul.
b. T = Total trips per day.
P = Trips per hour during peak period
0,
.11, 1 . 11111111111114111mmm
Table IV. 19
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Table IV.15 describes the general condition of corridor 4 in 1976.
Zones in this corridor are a mixture of medium and low population
densities and high, medium and low population incomes. The zones are
located in the Middle Ring (medium and high incomes with low density),
and the Outer Ring and outlying Zones (both low-income and low-density)
The main issue in this corridor is the difficult access to the
existing route.. Unlike corri.dor 3, feeder service might be necessary,
especially since the zones are large9 and the route is not located in
the center but rather on one border of the zones. As in corridor 3,
another problem faced in this corridor is that the regular-size bus
cannot operate in zone 38 due to the too-narrow streets in this zone.
If a new CBD transit route is not feasible at this time, how can the
CBD transit needs of this corridor be met? A feeder service seems to
be the best solution. Should this feeder service be fixed or flexible?
This answer depends in large part on the number of work (including
education) trips that need to use the existing CBD transit system.
(b) Analysis of Transport Needs at the Zone Level
The mode-selection process is similar to the process
in the Dago Corridor. Therefore what will be presented here is only the
findings. The relevant tables, Tables IV.15-IV.19 are at the end of
the discussion of this corridor.
Zone 23
The total short-distance trips in zone 23 at peak periods in 1976
were 1,581 trips per hour. Zone 23 is a high-income area with low
Although the intrazonal trip distances are assigned a default value of
0.5 km, in zones such as in this corridor actual trip length might be
longer.
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population density and a relatively high trip rate. Options for lcoal
trips in this zone are becaks, bemos, and minibuses. However, the high
income of the zone caused a high share of private transport for short-
distance trips in this zone (see Table IV.19), During peak periods,
only 291 trips per hour could be expected to need or use public trans-
portation. Two public trnasport routes to the CBD pass through the
southern part of this zone and connect to the corridor 4 CBD-transit
route. Thus, most of the local trips might use these routes, which are
served by minibuses and opelets. The bemo as a local transport mode
here is less attractive because minibus service already exists. An
attractive alternative might be the becak (motorized or nonmotorized),
which is more personalized and therefore more attractive to this high-
income zone. Feeder trip service is important in this zone because of
the high work outside-corridor trips. These trips go usually to zones 6
and 12 which are accessible by the existing CBD-transit in this corridor.
Thus it is most likely that these work trips will use the transit service
and therefore a fixed-schedule feeder service is important in this zone.
Minibuses to serve the local trips, which include feeder trips, are an
appropriate alternative.
Long-distance trips in this zone were mostly outside-corridor trips
(see Table IV. 16), followed by central city trips. These long-distance
trips might use the corridor's CBD-transit service or other existing
public transport routes. The options for the CBD transit that might be
appropriate for zone 23 are minibuses or regular size buses. For this
zone it is difficult to determine the need for express service to the
CBD or central city using the corridor CBD-transit route because of the
existence of the other public transport routes.
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Zone 24
Short-distance trips for zone 24 at the peak period numbered about
2,000 trips per hour. However, public transport share in this zone is
low, only 12.2 percent, while the walk trip share is 70.0 percent. This
might be ascribed to the inadequacy of the public transport service in
this zone, since the private transport share is also relatively low.
Zone 24 is a medium-income zone and is located in a hilly area. The
topography of the area plus the high number of short-distance trips
indicate that the bemo or the minibus would be an appropriate alter-
native. The high percentage of work trips in short-distance trips
here indicates that a fixed schedule service or semiflexible service
(e.g., checkpoint route deviation) might be a desirable alternative.
An improved public transport service in this zone could be expected to
reduce the high number of walking trips that currently exist in this
zone.
The long-distance trips in zone 24 totaled 7,117 a day with 838
trips per hour during peak periods. About 1,600 trips to the CBD and
the central city are work trips, suggesting that an express service from
this zone to the CBD might be necessary. From a choice among bus, mini-
bus, and bemo, the minibus seems to meet the most criteria. Assuming
that the express round-trip time is about 30 minutes for a minibus, -
then in an hour 30 passengers could be transported; about 28 minibuses
would be needed for this type of service. The nonexpress CBD-transit
service could be served by regular size buses (street width is not a
constraint in this zone) or minibuses. The bemo is less desirable
because of its low capacity and the high trip demand in this zone.
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Zone 34
Zone 34, a low-income, low-density zone in the Outer Ring, had in
1976 about 11,500 short-distance trips with about 1,350 trips per hour
during peak periods. Options for the local service in this zone are
limited to motorized vehicles only because of its topography. A person-
alized service is also not prefereable, considering the income level of
the zone. Thus, the alternatives are bemo or minibus with a fixed or
semiflexible service. Assuming the round-trip time for bemos to serve
the local transport need to be 20 minutes, then in an hour a bemo could
transport 21 passengers. During peak hours about 11 bemos would be
needed. If the same round-trip time is assumed for the minibus, then
about 5 minibuses will be needed to serve this need during peak periods.
The cost per seat and per passenger is lower for minibuses (see Table
11.4), so this mode is a better alternative than the bemo for this low-
income zone.
The long-distance trips in zone 34 numbered about 5,300 per day with
with 267 trips per hour at peak periods. Public transport's mode share
in this zone is high (about 53.6 percent, while private transport and
walk trips are 38.6 percent and 13.4 percent, respectively). Intrazonal
and within-corridor work trips are significantly higher than those to
CBD or the central city area. Thus nonexpresss transit service is more
important than an express service. Trips to the CBD and central city
are mostly nonwork trips. However, income level and size of transport
demand in this zone suggest that buses are the best alternative.
Zone 38
Short-distance trips from zone 38, also a low-income, low-density
zone, in 1976 were fewer than those from the other zones -- per day,
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about 8,000 trips, or at peak periods about 930 per hour, also lower
than for other zones. Walking for short-distance trips in this zone
has a high share (78.2 percent). A large share of the short-distance
trips, which mostly were nonwork trips, were intrazonal and within-
corridor trips. The topography of the zone eliminates the nonmotorized
becak as an alternative. The bemo is a better alternative, since it is
cheaper~than the motorized becak and has a higher capacity. These local
services will also be important as feeder connections to the bus tran-
sit service, since the street are not wide enough for buses to serve
this zone.
Long-distance trips from zone 38 numbered about 4,400 a day and
516 trips per hour during peak periods. Work trips to the CBD and
central city area are few (less than 20 percent). This fact and the low
levels-of income in the zone indicate that an express service might not
be necessary. A nonexpress transit service using minibuses seems to be
the only alternative to extending the regular size bus service which
would involve widening the streets.
(c) Needs and Options at the Corridor Level
The corridor CBD-transit alternatives that can be concluded from
the above consideration for this zone is a nonexpress CBD-transit
service utilizing buses or minibuses. A fact that emerged is that the
CBD transitroute of an adjacent corridor (corridor 3a) also served
for trips from some zones in this corridor.
(3) Southwest Corridor (Corridor 6)
(a) General Characteristics
This corridor is a corridor in setting C, that is,
direct motorized public transport service to the CBD does not exist.
Table IV.20 Corridor 6: General Charactistics
Zone Population
1000 Density Income (1000 Rp) Location Trip
(per km) Rate
10 33.6 353.6 (H) 25.0 (L) MR 0.35
20 38.1 109.6 (L). 27.7 (L) MR 0.36
21 32.8 159.1 (M) 43.7 (M) OR 0.42
Total 104.5 Average 0.38
Table IV.21 Corridor 6: Trip Destinations and Distances
Intra-
Zonal CBD Centra City Within Corridor Outside Corridor
Zone < 0.5 km < 2.5 km >2.5 km <2.5km >2.5 km < 2.5 km >2.5 km < 2.5 km >2.5 km
10 4,206 822 -- 3,193 64 822 -- 1,520 1,144
20 1,844 1,646 -- 2,190 251 1,074 -- 4,401 2,514
21 4,970 -- 1,092 675 509 1,976 38 3,483 1,170
Total
Cor-
ridor 11,020 2,468 1,092 6,058 824 3,872 38 9,404 4,828
(27.8%) 3,560 6,882 3,910 14,232
(9.0%) 17.9%) (9.9%) (12.2%)
I 1 1 1m IIil l' I II lMIMIIIN M I I
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Table IV.22 Corridor 6: Outside-Corridor Trip Destinations a
Trip Distance 4 2.5 km Trip Distance > 2.5 km
From To From To
Zone 10 I = 126 Zone 10 I = 159
II = 1,077 I 2 160
III = 317 III = 127
1,520 IV = 127
IV2 = 64
V = 443
V 2 64
1,144
Zone 20 I = 322 Zone 20 I1 = 395
II = 2,756 I = 3592
III = 1,323 111 = 36
4,401 IV = 395
IV2 = 180
V = 861
V 2 288
2,514
Zone 21 I = 549
II = 2,934
3,483
a. See Map IV.2
Zone 21 Iy =
I2 =2
III =
IV, =
IV2 
=
V 
=
V 
=
161
64
98
161
96
462
128
1,170
Table IV.23 Corridor 6: Trip Purposes and Destinations
CBD Central City Intrazonal
Zone Total Work/School Total Work/School Total Work/School
10 822 697 (84.8%) 3,257 2,329 (71.5%) 4,206 1,644 (39.1%)
20 1,646 965 (58.6%) 2,441 859 (35.2%) 1,844 286 (15.5%)
21 1,092 455 (41.7%) 1,184 456 (38.5%) 4,970 1,755 (35.3%)
Total
Corridor 3,560 2,117 (59.5%) 6,882 3,644 (53.0%) 11,020 3,685 (33.4%)
Within, Corridor Outside Corridor Total Zone Trips
Zone Total Work/School Total Work/School Total Work/School
10
20
21
Total
Corridor
822
1,074
316
424
65 r
(38.4%)
(39.5%)
( 3 2%)
2,664
6,915
A 653
1,952
5,492
2 501-
(73.3%)
(79.4%)
(53 8%)
11,771
13,920
13.913
6,938
8,026
5,232
(58.9%)
(57.7%)
(37.6%)
3,910 805 (20.6%) 14,232 9,945 (69.9%) 39,604 20,196 (51.0%)
2,014 . ,3 ,13
I -
20,196 (51.0%)9,945 (69.9%) 39,604805 (20.6%) 14,2323,910
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Tables IV.20 - IV.24 present the conditions in this corridor in
1976. Three zones are included in this corridor: a low-income, high-
density zone (10), a low-income, low-density zone (20), and a medium-
income, medium-density zone (21). Two of the zones are located in the
Middle Ring and one is in the Outer Ring.
The average trip rate in this corridor in 1976 was quite low,
only 0.38 (the lowest of all sample corridors; see Table IV,19). In
this corridor the percentage of CBD trips was low while that for central
city trips was high -- twice as high as for CBD trips. Intrazonal and
outside-corridor trip rates were also high, while the within-corridor
trip rate was low. Almost half of the outside-corridor trips were work
(including education) trips, with the lowest number of work trips taking
place within the corridor. The CBD is also less important as a desti-
nation for these types of trips. The total number of trips in this
corridor was only 39,604, a low figure when compared to trips in other
corridors.
Short-distance trips in this corridor are about 10 times the long-
distance trips (see Table IV,24). Local transport service is important
in this corridor, while CBD-transit service is less so due to the proxi-
mity of the zones in this corridor to the CBD and central city zones
(only zone 21 has a distance over 2.5 km to CBD, i.e., 3.3 km). There-
fore, the CBD and central city trips can be served by local trips. The
issue in this corridor is whether to establish a fixed route transit to
CBD or to focus on the local transport service, which also serve as
feeders and improve access to the existing CBD-transit route of adjacent
corridors (corridors 5 and 7; see Map IV.1).
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(b) Analysis of Transport Needs at the Zone Level
Again, here only the findings will be presented since
the mode selection process is similar to that discussed previously.
Zone 10
This zones's short-distance trips in 1976 were 89.7 percent of all
trips; mostwereintrazonal and central city trips. Walk trips comprised
83.9 percent (see Table IV.9); short distances explain and justify the high
percentage.10 Short-distance outside-corridor trips to an adjacent zone
are also relatively numerous. For local service, the zone's low level
of income and high density eliminates becaks as an alternative, while
the small size of the zone also makes minibuses inappropriate for local
service. Thus bemos providing a semiflexible service are most appropri-
ate. Bemos also could function for feeder connections to nearby CBD-
transit routes.
The long-distance trips of this zone are mostly outside-corridor
trips (to zones 7 and 14). This indicates that CBD transit is not
needed for this zone (see Table IV.24).
Zone 20
The short-distance trips in zone 20 in 1976 were also mostly
outside-corridor trips. In contrast with other zones, intrazonal trips
in this zone were relatively low. The size of the zone and the income
level of its population suggest that bemos or minibuses might be options
to provide a semiflexible local service. The relatively high demand
level and the expected share of those using public transport for these
10
In this case, the intrazonal trips are probably close to the default
value of 0.5 km for intrazonal trip distances, since zone 10's area
is very small.
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short-distance trips (see Table IV.24) suggest that the minibus might
be the better alternative. Long-distance trips in this zone were mostly
outside-corridor trips. These trips can use the transit routes of the
respective destinations, which converge in the CBD-central city area.
The issue for zone 20 is providing connections to these routes. The
need for feeder service in this zone supports the above suggestion of
having a.semiflexible local service using either bemos or minibuses.
The high work trip rate from this zone indicates the need for a more
fixed service during peak periods.
Zone 21
Short-distance trips for zone 21 were in 1976 as high as in zones
10 and 20. Most of these trips were intrazonal and outside-corridor
trips and most were work trips, especially the outside-corridor trips
to adjacent zones. As in zones 10 and 20, local service in this zone
would play an important role as feeder connection to other CBD-transit
routes that might be used for the needs of this zone. Within-corridor
short-distance trips were also quite significant (about 2,000 trips a
day) and most (about 97 percent) are nonwork trips. This, plus the
income level of the zone's population, suggest that a personalized local
service might be preferable here. Both motorized and nonmotorized
becaks are feasible options.
Long-distance trips in zone 21 were CBD and outside-corridor trips.
A high percentage of these trips were work trips, suggesting that a
fixed schedule service is needed. The issue here is whether a CBD tran-
sit route is needed, or a good feeder connection to other CBD transit
routes that could alsobe usedby Zone 20. The destination selected for the
outside-corridor trips and the proximity of CBD transit from other corri-
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dors indicate that providing feeder connections would be the more appro-
priate alternative.
(c) Needs and Options at the Corridor Level
For corridor 6, a CBD transit route is not necessary.
The focus should be on providing good local transport services; modes
for this are becaks for the nonwork trips and bemos for fixed-schedule
feeder services.
(4) The CBD-Central City Area
The issues faced in this setting are somewhat different
from those of the other settings. One issue here is the interconnection
among the CBD transit routes converging into this area from the various
corridors; another issue is the local transit service to be provided:
what type of service and what type of mode.
The absence of a crosstown transit route makes the interconnection
among the radial routes in the downtown area (CBD and central city) even
more important. At present, there are two main public transport termi-
nals located in the downtown area. A transfer service connecting the
two terminals is necessary. The distance is too great to walk; the
remaining options for this service are:
a. a highly personalized service such as becaks;
b. a less flexible service that is part of the local transport service,
for example, a circumferential central city transit using minibuses;
c. a special transfer service between the two terminals using minibuses
or bemos.
The first two options are in fact options to be considered for the local
transport service for the area.
Whereas in the zones and corridors described previously, the type
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of service demanded is affected by the potential user's characteristics
and needs, which are related to the zone or corridor as trip origin,
this is not so in the downtown area. In this area the service serves
not only the population of the area but also the people coming into the
area, who are heterogeneous in characteristics and needs. Thus the
choice for the downtown area should be based on a generalization of
needs rather than on general characteristics of areas (zones and corridors),
as was done previously. The downtown area choice seems to have all
three options as the most desirable: having a fixed special transfer
service among terminals during peak hours using either bemos or mini-
buses; making available the highly personalized service using becaks or
motorized becaks in the downtown area; and have a fixed or semiflexible
circumferential central city transit using minibuses. However, to
choose among them, one must first decide on more general operating
policies. For example, the personalized service in the downtown area
is very attractive, but it needs to be backed up by other policies
such as limiting private vehicles in this area. Both nonmotorized and
motorized becaks have certain advantages for this type of service.
Nonetheless, some preliminary assessments for the present time are
as follows. Bearing in mind the high density of the area, perhaps a
semiflexible service, or even the fixed-route service with high
frequency, e.g., the circumferential central city transit, might be the
most suitable to serve CBD, inner-ring and intrazonal trips, as well as
transfers among the corridor's CBD transits. Considering the very high
density of this area, to have the circumferential central city transit
and prohibiting the corridor's CBD-transit to penetrate this area would
be a justifiable alternative. A limitednumber of personalized local
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transport vehicles -- using becaks or motorized becaks -- would greatly
improve the public transport service in this central city area.
(5) Citywide Options
The main issue for integrating the options as identified
in corridors into a city-wide system is to keep the system as simple as
possible. Decisions to be made at the city level include, among others:
a. the need for a new CBD transit route and its location;
b. the need for a new crosstown transit route and its location;
c. mode and service strategies for the CBD transit;
d. mode and service strategies for the local service.
The first issue is the issue faced in the Northwest and Southwest
corridors in the sample. For the Southwest corridor it was found that
feeder services to nearby CBD transit routes is sufficient. But in the
Northwest corridor, where CBD trips are significant and the existing
CBD transit route is not easily accessible, and also serves another
corridor as well, a new route might be considered. Similarly for cross-
town transit, the approximate location of the route can be assessed from
outside-corridor trip characteristics. The last two issues are the
basic issue for integrating the CBD-and the local services.
For the CBD transit service, two types of service strategy can be
adopted: an express CBD transit with a fixed-route fixed-schedule
service at peak hours; and a nonexpress service that can be a fixed
service or a flexible one depending on the needs of a specific corridor.
Thus the CBD transit within each corridor does not have to be identical
to that in other corridors. Some corridors might need buses while
others can use minibuses. The main issue is the identification of the
needs of each corridor and then the assignment of appropriate mode and
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service types for each corridor. This will avoid the duplication and
the resulting competition of services now existing in Bandung.
With respect to the express service, the issue is whether to pro-
vide this service in the whole corridor as one route with a limited
number of stops in each zone, or as separate routes for each zone. The
first alternative seems more appropriate because then a higher frequency
of service can be provided for each zone. Another issue is whether to
use the same mode both for the express and the nonexpress services, or
to use different modes. The problem with the first alternative is that
if for the nonexpress transit a large vehicle is used -- for example,
a standard size bus -- then for the express service a lower frequency
will be necessary. If different modes are used, then the issue will be
the modal mix, which is a design issue. The third issue is whether to
assign extra vehicles for the express service or use the same number of
vehicles on the route but assigning them a different function during
peak hours. The second alternative means a reduction of number of
vehicles serving the nonexpress service during peak hours. The first
alternative is adding extra vehicles that are taken from other routes
that have different peak hours. This is what happened spontaneously
in Bandung. Out-of-town vehicles ply the Dago route, where demand was
very high, during peak periods. The problem that creates resentment
among those who have franchises on this route is that out-of-town
vehicles stay in the Dago area at regular times and decrease the oppor-
tunities of the franchisers to get passengers.
Regarding the local service, the issue is determining the size of
local service areas: whether to limit this service to a zone or to com-
prise several zones, and what should be the interrelation among the
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different service areas. This issue can be resolved by looking at the
needed service in each zone and the mode selected to serve this need.
The mode will delineate the area it can serve. Integration or inter-
relation with service needs depends on the specific areas concerned.
4. Conclusion: Summary and Issues Concerning Alternatives
The previous sections of this chapter have shown that the IPT and
the conventional public transport have different functions and that they
can operate in an integrated manner to provide a better public transpor-
tation system. This integrated system is expected to meet the various
transport needs and conditions that might prevail in a city.
Table IV.25 presents the summary of alternatives found to be most
appropriate for each zone and corridor. In general it was found that
becaks (motorized or nonmotorized) can be used to serve local trips
in some zones (e.g., zones 13, 26, 23, 21) because these zones are
generally high income, medium to low density and have a high percentage
of intrazonal trips. However, the high number of short-distance trip
demands might require the use of bemos and minibuses for feeder services
to supplement or complement the becak.services. In other zones, a less
personalized local service is appropriate and this can be provided by
bemo (with a semi-flexible type of service) or minibuses. When these
local services are also needed for feeder services to CBD-transits,
the service could be made into fixed feeder services during peak
periods.
Becak services are also very attractive in the Central City-CBD
area; however, it will be ineffective or even create more congestion
if not supported by policies on the motorized vehicles (the private
vehicles, the through-traffic) in this area.
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Table IV.25 Summary of Alternatives
Corridor Zone Alternatives
Local Transit CBD Transit
Express Nonexpress
Dago (3) 13 Becak and Bemo Minibus Minibus
Bemo Bus
26 Becak and Bemo Minibus Bus
36 Bemo Minibus Minibus
Corridor CBD-transit alternatives: Minibus Bus and
Minibus
Northwest (4) 23 Becak and Mini- Minibus
bus (as feeder) -- Bus
24 Bemo
Minibus Minibus Bus
Minibus
34 Minibus -- Bus
Bemo
38 Bemo (also as -- Minibus
feeder)
Corridor CBD-transit alternatives: -- Bus and
Minibus
Southwest (6) 10 Bemo (also as -- --
feeder)
20 Minibus (also -- --
as feeder)
21 Becak
Minibus (as -- --
feeder)
Corridor CBD-transit alternatives: Not necessary at this point,
provided good local transit
and feeder services are
available
CBD-Central City Area: Minibus for Central-City circumferential transit
Bemo for express transfers between terminals
Becaks (but requires back up policies addressing
private vehicles in this area)
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From the above can be concluded that the nonmotorized becaks have
a limited role in Bandung and that motorized becaks might be a better
alternative. If motorized becak fares could be kept low, it could have
a function to serve local trips for the lower-middle income zones as
area to serve the short distance trip needs and to provide transfers
from the CBD-transit. It is highly personalized and therefore very
attractive for these downtown trips, i.e. trips within the central-city
areas. These personalized services could cater the needs of the high
income groups. However, it will be ineffective or even create more
congestion if not supported by policies on the motorized vehicles (the
private vehicles, the through-traffic) in this area. Complementing the
becak services in the central-city area, a circumferential city transit
service using minibuses could be provided. This service would be less
personalized than the becaks service at a lower fare.
From the discussion in this chapter, it can be concluded that the
nonmotorized becaks have a limited role in Bandung and that motorized
becaks might be a better alternative. If motorized becak fares could
be kept low, it could have a function to serve local trips for the
lower-middle income zones as well in place of bemos, The concomittant
issue is how to exchange the nonmotorized becaks to motorized becaks
with the limited funds available to the operators.
The conclusion on the CBD transit express and nonexpress services
are as follows. Only corridor 3 (Dago Corridor) seems to need an
express service at the corridor level. The best alternative for this
express service is the minibus. The other sample corridors do not seem
to need express service at the corridor level. Only zone 24 in corridor
4 needs an express service which could be provided at the zone level.
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For the nonexpress CBD-transit service, the best alternative seems to
be the regular bus service supplemented by the minibuses in the areas
where buses cannot operate. The circumferential transit in the central
city-CBD area are best served by minibuses and the express service be-
tween the corridor's CBD-transit terminal could either be served by
bemos or minibuses. This service is to be provided only during peak
hours.
The general conclusion that can be drawn here is that IPT and the
conventional bus service are both needed to serve the transport needs
in Bandung in an integrated system.
However, the adoption of such an integrated system raises some
basic issues that need to be resolved to secure the attainment of a
better public transportation service.
First, is the issue of coordination between the two systems.
Assuming that one system is a formal, government-regulated enterprise
(in this case, the bus system), while the other is informal and unregu-
lated, what form of relationship could or should be created between the
two systems to secure a well-coordinated operating system? Because
only by having this coordinated system could the negative effects of a
multi-system be neutralized (such as competition, unbalanced area
coverage, etc.). Thus, it is necessary to have some coordination re-
garding operating policies, fare policies, route selection, etc.
The second issue is with regard to the management of the system
itself. What type of management and organizaiton will achieve the
optimal operating conditions for the system? Should it be a formal or
an informal organization? Should it be a small or large company?
259
Privately-owned, publicly-owned or a combination of ownership and
management?
The third issue is concerning government policy. What type of
government provide credits and loan subsidies, and to whom? To what
extent should the government intervene in the operating policy of the
public transportation system, if some for of government intervention is
necessary? The main point is where to draw the line so that the infor-
mal sector is not stifled and can still preserve its attractive pro-
perties, but still not be left unregulated with all its negative mani-
festations.
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V. OWNERSHIP, ORGANIZATION AND MANAGEMENT OF TRANSIT IN BANDUNG
1. Introduction
Chapter IV has shown that in Bandung the IPT type of service --
small vehicles, flexible service, and relatively low cost -- can be
used for transport needs that cannot be served by the conventional
public transport (standard-size bus) due to physical constraints,
efficiency considerations, or inappropriate type of service. It is
also apparent that these different transport needs can best be served
by an integrated transit system comprised of the various IPT and con-
ventional public transport systems.
In such a multimodal transportation system, to have a well-
functioning system with a good level of service, it is necessary for
the various systems to operate in an integrated and coordinated manner.
Generally it has been believed that this integration and coordination
can be achieved only through municipalization and nationalization of
public transport companies. Although this objective does not require
public ownership, since suitably regulated private ownership can perform
in a way similar to those owned by the state, public ownership has been
thought to make it easier to implement plans for coordination (Feibel
and Walters 1980, p. 1). However, many historical studies of public
transport, in Western as well as in Asian cities, have challenged this
view (Rimmer and Dick, 1980; Fouracre, 1977; Luna, 1978; etc.).
IPTs are characterized by informal, small-scale organizations and
private ownership in contrast with the conventional transit system,
which is organized in a formal, large-scale company and which is
usually publicly owned. In Indonesia -- as well as in other developing
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countries -- IPT systems have been performing well, at least from the
point of view of the operators (drivers and owners), and also have been
providing needed urban public transport service in spite of the contro-
versies they have created. This is evidenced by the mushrooming of
these kinds of systems in many countries in the past decades.
Hence, the issue here concerns the organization and management
of the various urban transit systems. To secure the integration and
coordination of the services of these different systems -- which is
expected to upgrade the level of service of the total urban transit
system -- what form should the organization and management of these
various systems take, and what is the mechanism for their coordination?
What are the options, and what is most appropriate for the Bandung
case?
The performance of an integrated transit system depends largely
on three major factors: the framework of its operation, which is set
by government policies and regulations regarding public transport;
coordination among the different systems (spatial coordination as well
as intermodal coordination); and the organization and management of the
system's components. What is of importance is effective implementation
of government policies as well as mechanisms for the operational
coordination of the systems. It seems that to a large extent the
effectiveness of policy implementation and of coordination mechanisms
for the systems depends on the organizational structures of the
different transit systems. These structures are defined by the organi-
zation's ownership, and by its scale and form, which are interrelated.
The ownership of a transit system, which can be either private or
public, can have the following forms:
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o private independent ownership, usually small in scale;
o private cooperatives, generally medium to large in scale;
o private formal corporation, usually large in scale;
o public ownership, also large in scale in most cases;
o a mix of private and public ownership, most likely a medium
or large enterprise.
This ownership pattern is closely related to the scale and form of the
transit organization. This pattern can be one of the following
(Gakenheimer 1973).
o unincorporated, individual enterprises with no form of
collaboration, each operating on a concessionary basis;
o sectoral or voluntary [modal] groupings of operators also
operating on a concessionary basis;
o a single organization for the entire transit system, or for
each mode separately, providing service in a unitary manage-
ment system.
In the case where the.transit system consists of more than one
mode, the ownership and organization pattern of the system can take
the form of one of the options in Table V.1.
Owners' and drivers' objectives, and to a certain extent also
government objectives, should be the basis for the analysis of the
various forms of ownership and organization of the transit system.
This chapter will examine the above options and apply them to
Bandung. The consequences and necessary government supporting policies
will be assessed for each option. These supporting policies can be
addressed to the operational and financial aspects of the system.
Policies with regard to operation include direct and indirect policies
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Table V.1 Alternative Forms of Transit Ownership
and Organization
Form of Organization Ownership Management Strategy
1. Unincorporated, private, independent route concessions
small-scale organiza-
tion
2. Organization of a. private, independent concession by route
operators b. private, cooperatives and by areaa.
a. by mode c. mix of private and
public
b. by area a. private, independent concession by route
b. private cooperatives and by area
c. mix of private and
public
3. Single organization a. public enterprise unified by mode
for the total system b. private corporation
a. by mode
b. by area or by city a. public enterprise unified for the
b. private corporation whole area or city
a. Sections of a city that might be served by more than one route.
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on vehicle type to be used, and indirect measures such as import
limitations, standards for domestic products, and measures of energy
on pollution control; policies on level of service, such as route and
schedule specifications, fare and capacity limits, and indirect measures
through supply of the service; and policies on infrastructure. Policies
with regard to finance include government leverage through taxes, sub-
sidies, credits, loans, and grants (see Table V.2).
The following section will discuss (1) the advantages and the dis-
advantages of the various forms of ownership and organization;
(2) transit management strategies; and (3) a review of experiences
of some cities on their transit organization. The third section
examines the options for Bandung. The necessary government supporting
policies and tentative description of Bandung's transit authority to
back up these options is presented in the fourth section. Conclusions
are presented in the fifth section.
2. Transit Ownership, Organization, and Management
a. Forms of Transit Ownership 2
Ownership of transit vehicles is private, public, or a com-
bination of both. Private ownership can be in the form of independent,
cooperative, or formal corporate ownership.
(1) Private independent ownership
This type of ownership (termed private ownership in non-
collaborative form in Gakenheimer 1973) is the most dominant type,
especially in developing countries. Independent owners rent out or
1. By transit management strategies here are meant the administration
of the total transit system by the municipal authorities.
2. Discussion of this part and of part 2.b is largely based onGakenheimer's
(1973) report of the San Jose Area Transportation Study.
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TABLE V.2
Government supporting policies on transit
Government Policies
Policy Focus Direct Indirect
lippi ei i 1 II I11
1. Operational aspects
a. Vehicle options
b. Transit level of
service
c. Infrastructure
2. Financial aspects
a. Operators
(drivers and
owners)
b. Users
specification of types
to be used
a. route and schedule
specifications
b. fare limits
c. capacity limits on
routes and vehicles
new road construction
subsidies, grants,
loans, credits, taxes
fare subsidies
a. import limitations
b. standards for
domestic products
c. policies on energy,
pollution, environ-
mental control
supply-related
policies
locational policies
a. security benefits
b. wage regulation
fare limits
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operate their vehicles and serve routes based on a concession or
operating permit from transit authorities. Responsibility for the
transit service rests on the individual, and generally this service
does not require any government involvement either in management or in
financing. An attractive feature of a system based on this type of
ownership is that is offers the greatest flexibility and room for
initiatiative in providing service according to market demand. The
simplicity of entry to the enterprise (relatively low capital require-
ments; direct dealing with transit authorities without having to go
through organizational bureaucracy; flexibility of management) have
made this type of ownership desirable. However, there are also
negative aspects associated with it. Since most private ownerships
are small in scale, there is the chance of such disadvantages as dis-
economies of scale, resulting in high maintenance and operating costs;
limited capital for upgrading, expansion or improvement of the
operation; and difficult access to government aid, such as credits,
which generally is available for formal or large-scale enterprises.
(2) Private cooperatives
This type of ownership allows for a larger scale of
operation than is usual in private independent ownerships although
this does not always have to be the case; since there are cooperatives
that have fewer vehicles than those owned by private independent
owners. In this form of ownership, the vehicles are jointly owned by
a number of individuals; cost and revenues are shared. The attractive-
ness of this type of ownership is that it allows individuals with
limited capital to join the industry. Economies of scale in operating
267
and maintenance costs are possible, and the cooperative is in a more
favorable position to deal with government or transit authorities;
for example, it often has a stronger bargaining position and can make
use of services of facilities the government provides that cannot be
enjoyed by independent owners. Another advantage of this ownership
form is the accomplishment of social objectives, particularly in the
use of profits to expand the quantity and quality of service. The
main disadvantage is the loss to some degree of independence,
flexibility, and initiative of the members, features that are attrac-
tive properties of independent ownership.
(3) Private formal corporation
The advantages of the private formal corporation are
that it can operate on a large scale and can benefit from scale
economies. The opportunity to monopolize the market is another
benefit. Provision of service can be more efficient because of the
possibility to have a high quality of management capability and more
access to government services such as credit. Disadvantages, among
others, are limited private sector participation, requiring considerable
amounts of investments; and restriction of member initiative subject to
the corporation's regulation or policy. As with independent ownership
and cooperatives, here also very little or no government aid,
financial or other, is required.
(4) Public ownership
In most cases the whole system is owned by a single
government authority. The advantages of this form of ownership
include the best circumstances for obtaining credit, the opportunity to
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standardize and integrate service, and the possibility of complete
government control of the activity. Transit can be regarded as a public
service and can be expected to provide nonprofitable services. Public
ownership provides the best alternative for implementing government
equity concerns as well as other social objectives. Its disadvantages
include the exclusion of the private sector in this industry, thus
reducing income opportunities; and the substantial bureaucratization of
the industry, affecting its flexibility in terms of attractive employ-
ment opportunity for drivers. This bureaucratization can also result
in complicating the administration and management of the system, which
in turn increases the administrative cost of the service. In addition,
public ownership requires a massive capital investment by the public;
because of political objectives it might not provide a self-sufficient
industry, thus requiring subsidies. The nonprofit orientation of the
enterprise might result in the reduction of incentives to provide a
high level of service.
(5) Mixed ownership
This is a combination of private and government ownership
and tends to be medium to large in scale. Simultaneous private sector
participation and government participation maximizes the chances to
obtain credit and thus to make capital available. This type of
enterprise also increases government opportunity to have control of the
system and facilitates standardization of the vehicle fleet, which in
turn reduces operating and maintenance costs. However, the disad-
vantages of this form include the loss of independence of private
owners by government controls, thus reducing private owner incentive
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for initiative. Two different orientations -- the private owners are
profit oriented while the government is social-objectives oriented --
can create operating conflicts.
In a situation where the transit service consists of more than
one system, each of the systems can have one of the above forms of
ownership. For example, in the case of Bandung, it has been suggested
that more than one mode should serve the city's transit needs: the
flexible and demand responsive becaks or motorized becaks, the semi-
flexible minibuses, and the economical but large and rigidly scheduled
standard buses. Should ownership of these systems be public, private
independent, cooperative, or formal corporate, or mixed private and
public? Should ownership be different for different modes, or can it
be a mix of both modes and ownership patterns? This second question
is closely related with the question of organization to be discussed
in part 2.b. The question of whether to have an independent, coopera-
tive, or formal corporate private ownership depends on city-specific
conditions, so it need not be elaborated here. The important question
to be discussed here regards private versus public ownership.
The assumption when examining a public versus a private public
transport industry is that the private sector operates in a com-
petitive environment with profit maximization as its primary goal.
Public sector operations are typically based on a single-service
provider with the primary concern being social benefits (Roos 1977).
In the United States as well as in Southeast Asian countries,
the private sector has always had a major role in providing public
transport services. In the United States, for almost three quarters of
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this century, private industry provided most, if not all, public
transportation services in a majority of urban areas. However, from
the early part of the century, some private operations were in difficult
financial condition. In many cases this was somewhat alleviated by
World War II, but in general, many systems allowed service to
deteriorate steadily as they slowly lost out to the popularity of
the automobile and to population dispersion. (Owen 1966) This
decrease in service and ridership became very pronounced following
World War II. It was then felt that public ownership and operation
of public transportation systems was a solution to the problems that
confronted those systems. The taking over of private companies by the
public sector was expected to solve the financial plight of the private
firms. Several reasons were cited, but the underlying causes of the
financial problems of the private systems seemed to be overlooked. The
dispersion of the population into low-density areas, the increased
availability of the automobile to an ever increasing number of house-
holds, the restrictive nature of regulations at all levels of govern-
ment, and many other circumstances that cause the decline of public
transport ridership were often felt to be secondary to a lack of money.
It was found that money made available for capital expenditure does
not solve the financial problems of public transportation systems.
With the taking over of the transit industry by the public sector,
it was found that costs have not been reduced but have greatly
increased. The increased deficits have been partly due to a decrease
in fares or a refusal to raise fares as operating costs increased.
When public transportation services are taken over from the private
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sector, there is often public pressure exerted to decrease fares and to
provide service in areas with extremely low ridership. Since these
decisions are often political with publicly owned systems, the result
of the decision-making process is increased deficits. Thus it seems
that public ownership also has its drawbacks; most importantly it uses
funds that might be invested for more pressing areas of needs such as
health and education. On the other hand, experience in Indonesia has
shown that some private ownership can be effective and profitable,
such as the taxi and minibus companies. However, the private bus
companies have failed because of financial problems. It is necessary
here to find out the reasons: is this failure from lack of capital,
from controversial policies (for example, imposing fare limits while
expecting the companies to operate as self-sufficient if not profit-
oriented enterprises) or from some other external factors? Private
sector ownership is attractive, but perhaps for large-scale invest-
ments some government help is necessary. The question of the scale of
operation in private ownership is also an important factor. This
question is related to the amount of available capital, scale economies,
flexibility of operation, and operator concern and initiative regarding
operation.
b. Scale and Form of Transit Organization3
Closely related to forms of ownership are the scale and form
of organization. Three basic forms of organization exist: the
3. Gakenheimer (1973, pp. VI.5 - VI.13) termed this scales and
unification of transit ownership. The terms used here are also
modified by the author as deemed appropriate to the issues
discussed.
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unincorporated individual enterprise, generally small in scale; an
association or grouping of operators based on sectors or service areas
or on types of mode (spatially discontinuous, Gakenheimer 1973); and a
single organization for the entire transit system or for each mode of
the transit system. This last type of organization is what Dick and
Rimmer termed corporate organization in contrast to the noncorporate
enterprise consisting of small firms operating independently of each
other (Dick and Rimmer, unpublished manuscript 1978). The advantages
and disadvantages of each form of organization are as follows.
(1) Unincorporated individual enterprise
This form consists of owner-drivers or persons who own
a small number of vehicles; each owner is a concession holder for a
route or service area, operating independently of other owners. One
advantage of this form of organization is the high degree of interest
and initiative of the operators to make the best use of their vehicles,
which at the same time increases the level of service to the passengers.
These organizations are in general self-sufficient in the sense that
each owner-operator tries to be responsible for the maintenance and
repair of his vehicles, therefore lowering the cost of operation.
Another advantage is that the impact on the transit system from the
failure of a single owner is less than the failure of a larger firm. It
is also easier for the transit authority or municipal government to
enforce regulations in a system comprising of small-scale operators
rather than of large enterprises.
On the negative side, these unincorporated enterprises invite
competitition among themselves, and this can keep their profits low.
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The small-scale operator is also disadvantaged by the lack of large
amounts of capital and access to credit to undertake major upgrading
of his enterprise. For example, the becak drivers in Indonesia lack
the capital to change to motorized becaks as required by the govern-
ment. Another negative effect of this lack of capital is the small-
scale operator's susceptibility to failure on account of accident,
illness, and other problems that would not be so serious for larger
enterprises. Finally, small-scale operators cannot profit from
economies of scale for their operations.
(2) Operator associations
Groupings of operators can be based on service areas
(sectoral groupings, Gakenheimer 1973) or on some other criterion
(voluntary or spatially discontinuous groupings, ibid.). This latter
can be based on type of mode in the case where the transit system
consists of more than one mode. The scale of operation is usually
larger than that of unincorporated individual enterprises. As a con-
sequence, the advantages of this type of enterprise are the advantages
typical of large firms. One such advantage is scale economies such as
in the use of repair and maintenance equipment or management services.
Operator associations also can have access to government credit,
eliminate direct competition on routes, and schedule regular headways,
impossible to do with unincorporated enterprises. With this type of
organization it is possible to serve unprofitable routes because the
losses are absorbed by owners as a group and covered by profits from
other routes. Disadvantages include determining methods by which equity
would be assured among members of the organization; the reduction of
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efficiency of services since profit to the individual is not exclusively
the result of his own effort and therefore is not an incentive to
increase efficiency; the reduction of initiative on the part of each
operator by removing the need to compete in order to maximize profits;
and finally the need to develop among participants joint standards of
maintenance, performance, and condition of vehicles.
Specifically in the case of sectoral groupings, it is possible to
operate the service in an integrated manner among the different modes,
which would be difficult otherwise. The problem is assessing or
determining shares of profits for different modes. The advantages of
modal grouping (spatially discontinuous) are that these groupings
consist of owners who have similar problems, who perform similar
functions, and who deal with other issues in common. Setting standards
of performance, maintenance, and profit sharing also do not pose a
problem. However, these other issues do not address the service
integration issue.
(3) A single organization for the entire city.
As in the case of operator groupings, this form of
organization can also be distinguished between separate forms for the
different systems and a single organization for each mode for the whole
city, while the second case would consist of only one organization for
the entire system. Advantages of this type of organization include
provision of the best possible scale economies; maximum access to
credit because of the large scale of the organization; full res-
ponsibility for the entire transit system, which assures the continuity
or integration of that system; transit system coverage for the whole
city (the unprofitable routes being subsidized by the more profitable
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routes); and the complete elimination of competition of services on the
same route.
The negative effects of large-scale organization include lack of
incentive for personal concern in the operation of the organization;
operator initiative is damaged or eliminated. Large-scale organization
also has the drawbacks of monopoly: no competition to exert control or
define level of service to be provided, therefore inviting additional
regulatory measures; high levels of costs for its services compared to
those of other forms of organizations. Inefficiencies can also occur as
a result of the complex administration and bureaucratization of large
organizations.
Specifically in a multimodal situation such as proposed for
Bandung, a single organization for the entire system that includes all
modes would facilitate the integration of the services of all modes.
The disadvantage is that such an organization involves a large and
complex bureaucracy, and skillful managerial capacity is necessary. The
problems of monopoly are compounded, which in addition to bureaucratic
processes can result in a low level of service at a high cost. If the
organization is separate for each type of mode and each is responsible
for the entire city, the organizations would be correspondingly less
complex. However, there is a need for coordination among these
organizations to secure an integrated transit service. Another problem
would be to instill a sense of responsibility for the level of service
in each of these organizations, since each might not feel direct
responsibility for the total transit system's performance. Coordination
among the various organizations is a very crucial factor here.
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From this discussion it can be concluded that the major issues
determining the advantages of the various sizes and forms of transit
organization are personal concern and initiative among the operators,
flexibility of management, the existence of scale economies, the im-
provement of quality of management, and increased access to government
credit. The first two factors are the positive aspects of small-scale
organizations. The factors related to quality of management and
access to credit are the general advantages of large firms. Regarding
scale economies, some researchers believe that economy of scale exists
only for a fixed size of vehicle, while others believe that there are
economies of scale related to vehicle size. (Nash 1978). For example,
Walters (1979) and Feibel and Walters (1980) have found that there are
economies of scale for small-size vehicles, especially in developing
countries. Mohring (1972) believes that whenever large economies of
scale exist, a unified transit management is more efficient. However,
unified management is not adopted in many cases for small-size vehicles
such as minibuses (Walters 1979). It was found that the high costs of
the monopoly of small vehicles, together with the regulated fare level
that usually prevails in a unified system, have caused these vehicles
to have an insignificant role, if any, in urban transportation. This
means that the existence of scale economies does not necessarily mean
that a unified transit organization is the most efficient form of
management.
c. City Transit Management Strategies
The two main forms of transit management strategy, are the
unified management system and the concessionary system. The first is
277
where the provision of the city's transit service is in the hands of one
agency (usually public). The second is where the service is provided
by a number of transit establishments, each of which applies for con-
cessions or permits to serve particular routes or areas. These two
forms of transit management are not mutually exclusive. In many
countries, the transit system is operated as a mix of these two forms.
It has to be kept in mind that the appropriateness of any given type of
transit management depends on many factors, among which are the existing
structure of the government, which will determine the government's
ability to enforce its own policies, regulations, and objectives.
These two forms of transit management can be applied with particular
forms of transit organization that become the context of their
feasibility. Thus the feasibility of either the unified or the
concessionary approach depends on the feasibility of the relevant form
of organization.
The four most important factors regarding the transit organization
are related to personnel, the ability of the enterprise to respond to
changing demands and environments, the management span, and obtaining
capital for investment. In a unified transit management approach with
a single transit organization more personnel (more in quality as well as
in quantity) are needed as compared to the concessionary system in-
volving other forms of organization. The first system uses its own
personnel to perform tasks that concession holders perform for them-
selves, therefore more personnel are required. A high percentage of the
budget needs to be allocated for salaries and incentives. If the single
transit enterprise is a public company, it is bound by government
salaries and hiring practices, which may limit its ability to compete
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with private firms. If the public agency is unable to pay competitive
wages, it may find itself bearing the costs of training their needed
personnel, only to have employees, when fully trained, leave to take
up better paid jobs in the private sector.
The second concern in operating a large enterprise is the ability
of the managers to gather the information they need to ensure that the
firm operates efficiently and is responsive to changes in demand. In a
unified system, it can be expected that the process of information
gathering and reaching as well as implementing decisions, will be more
sluggish than in a concessionary system. One of the more attractive
aspects of an informal enterprise, which is usually a small-scale
enterprise is its flexibility, its swiftness in implementing changes
in situation as well as in demand.
The third issue is that of management span. As the city grows, so
does the transit sector. The sector is expected to grow as needs grow,
spatially, functionally, and economically. But there is a natural
limit to the management span of an enterprise. When this limit is
reached, then the question becomes how to divide management
responsibility. Will it still be profitable to have a large-scale
transit organization, or should the system be divided into smaller
organizations and switch the transit management to the concessionary
system? However, if a concessionary system is adopted, the issue
becomes coordinating the various routes or areas that had been divided
to be distributed through concessions to operate as a single system.
The fourth factor is related to investment and capital
accumulation. It is hard to envisage how a city of a developing nation
(where there is always scarcity of funds) can set aside enough capital
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to be invested in the transit sector. The alternative is to have the
private sector be involved in this undertaking. This opens up the
issues of profitability versus the governmental objective of equity,
and of government access to manipulate the organization in order to
achieve the government's own objectives.
Quality of service rendered is another topic for comparison among
the organizations related to the two forms of transit management.
Quality of service is represented by comfort, fare, frequency, speed,
and reliability. In a developing country, the most important qualities
are fare, frequency, and reliability. It seems that in a unified
transit management system with a single transit organization, quality
of service can be more easily controlled when compared to the con-
cessionary system which is related to other forms of organizations.
One of the problems in a concessionary system is the enforcement of
regulated fares, particularly when services are operated by a large
number of owners and drivers. As example, in Bandung the minibus fare
is a flat Rp 100 but there are drivers who are willing to accept RP 50
for a distance of about one-third to one-half of the route. On the
other hand, fares are easier to control in a unified management system.
The same holds true for frequency and reliability of service. Walters
(1979) found that in Kuala Lumpur these two attributes of the minibus
service in a concessionary system very much depend on the operators.
Although in principle the minibuses were required to operate on certain
routes, in practice they ply routes according to their judgments of the
profitability of traffic. This is also the case in Bandung, where
during rush hour the route is serviced by minibuses that actually are
designed for intercity service. During the slack period, waiting time
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can be as long as 15 minutes, when the minibuses do not run because of
their drivers' calculations that there are too few passengers to be
worthwhile to serve the route during that time. In theory, this type
of problem is not supposed to exist in a concessionary system. However,
in practice this also depends on the control mechanism.
The two forms of management strategy discussed here can also be
viewed in relation to government ability to intervene. Under the
unified system especially with a publicly owned single transit
organization it is easier for the government to have access to the
operation of the system. The government can control prices, and to a
large extent it can also control the number of vehicles in service.
The manipulation and administration of areas to be served and routings
will also be easier to handle under a unified management. The provision
of service in low-income areas, or any other government social objective
is easier to implement in a unified transit management system. Inte-
gration and standardization of service are also easier to implement in
such a case. However, the drawbacks are the.high cost of management;
the lack of competition possibly resulting in declining levels of
service; the limited rate of private involvement; the complexity of the
operation; and the need for a large extent of government involvement in
terms of control.
The concessionary approach encourages private sector involvement
and is more flexible to respond to changing st-ructures of demand in the
city. The problem is in the standardization and integration .of service
among concession areas among the different modes.
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d. A Review of Transit Organizations in Some Cities in Developing
Countries
Examination of the experiences of some cities with regard to
transit management and organization might be useful in assessing the
different options.
A study by Rimmer and Dick (1980) of public transportation in
Southeast Asian cities shows that in almost all the cities studied, the
urban public transportation enterprises started as noncorporate
(independent) enterprises: private small-scale firms. As the cities
grew, an incorporation process began to take place. By incorporation
is meant the merging of these small-scale firms into large-scale
corporations, formal in nature. Some are still privately owned; others
are public corporate enterprises. See Figure V.1 for definitions of terms.
The incorporation processes are usually generated by:
1. Technology change from a lower to a higher technology
with the concomitant larger investment requirement. The high costs of
modern technology make noncorporate enterprises unprofitable and unable
to meet the required large investment. This has resulted in restruc-
turing and merging of the noncorporate enterprises.
2. Diseconomies of scale of the noncorporate enterprises.
Noncorporate enterprises make less profit the larger they grow. Once
these enterprises reach a certain size (in terms of number of vehicle
units operated), the need for a more formal organization is felt.
Because of the scale, a formal and clear-cut organization structure is
necessary to increase the organization's efficiency of operation.
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3. Reaction to external intervention. In many cases government
policies and regulation have had negative effects on the noncorporate
enterprises. As protection, these enterprises were compelled to merge,
which in turn increased their operating costs, leading them to financial
difficulties. Such a situation makes it very easy for the corporate
enterprise to take over.
From the examples discussed in Rimmer's and Dick's study, it can
be concluded that the incorporation process is due to the natural
process of accumulation and concentration of capital as required by
technology change. However, the government's role in this incorpora-
tion process cannot be disregarded.
Ownership of these corporate enterprises can be either govern-
ment, or private, or government-controlled private. (See Figure V.1)
At first, the corporate and the noncorporate enterprises can
exist side by side due to the corporate's small and limited role while
the noncorporate still has an important function and is still growing.
Thus at this stage there is no competition between them. Each has its
own function derived from its own operational structure, and role
definition comes naturally. At a later stage, when the corporate
enterprise has grown stronger, there might be a deliberate or in-
advertent elimination of the noncorporate organization as a result of
competition with the stronger corporate sector. But the opposite might
also happen, where the noncorporate enterprise is retained because it
does not compete against the corporate sector. The noncorporate
performs a different role; it complements the corporate sector by
providing feeder or other services that are unprofitable for the
corporate sector.
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Figure V.1 Comparison of Corporate and Noncorporate Enterprises
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Source: P.J. Rimmer and H.W. Dick, "Improving Urban Public Transport
in Southeast Asian Cities," Transport Policy and Decision
Making, vol. 1, no. 2/3, 1980.
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The above study concluded that the predominant tendency in Western
cities was for noncorporate organizations to be dissolved with the
development of self-sufficient corporate organizations during the
Industrial Revolution, a period of drastic technological change. A
secondary tendency was to restructure and conserve noncorporate organi-
zations before they disappeared. In Southeast Asian cities, the
dominant tendency has been to restructure noncorporate organizations,
subordinate them to the corporate organizations, and thereby conserve
them. The examples that can be cited here are the cases of Hong Kong,
Singapore, and Manila. These three cities showed the most clear
examples. Other cities also experienced a process that was similar
but less well defined (Rimmer, 1979)
In Hong Kong the public light buses (PLB), operated by non-
corporate companies, which previously served the line haul routes in
the city, are now curtailed to the congested area to make way for the
franchised buses operated by corporate companies. The PLB are moved
to routes not served by the franchised buses, or are given feeder
roles.
The government of Singapore, to stop "laissez faire growth" and
to overcome wasteful duplication and overlapping routes, has decided
to restructure the bus companies through amalgamation first into three
bus companies, which in the end were finally merged into one single
unit. This company expanded its services to include the school
minibuses operating supplementary services.
Manila has also restructured its buses and jitneys, which were
operated by small-scale unincorporated companies, into consortia and
cooperatives. It was also decided that these smaller operators would be
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permitted to be attached to the larger franchised operators. It is to
be expected that these smaller operators were given subordinate roles.
(Rimmer, ibid, Chapter 3).
Assessing the performance of the corporate sector in Western as
well as Southeast Asian cities, it can be concluded that a corporate
organization is most appropriate for a large-scale and high-technology
system when this type of system is the only alternative or is con-
sidered to be a necessary system. However, a corporate organization
also has the inefficiency characteristics that are a concomitant of
large organizations. It is slow in meeting new demands and changing
conditions. When these situations occur and the level of service
begins to decline, then a reemergence of the noncorporate sector,
providing illegal but needed services, will take place.
Government policies are always in favor of the corporate sector
with attitudes toward the noncorporate sector ranging from hostile
(such as elimination) to accommodating by granting minor roles (such
as retaining for tourist attractions). However, some deviation to this
trend exists when the government chooses not to adopt the incorporation
strategy because of political objectives (in some Malaysian cities
trishas were kept in operation to protect the Malaysian people who
were the majority of the operators) or because the opposition might
be too strong (such as Chiang Mai' s silor and samlor operators).
The viability of the noncorporate sector is also not unlimited.
The attractiveness of noncorporate organizations lies in their smallness
of scale and therefore flexibility to meet changing situations and
demands. Problems come up when demands exceed a certain capacity
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limit and these small noncorporate enterprises cannot cope with them.
Demands may have instigated the growth of the enterprises but this
growth is not accompanied by the development of managerial capabilities
at the same rate or time. Financial problems and inefficiencies
finally lead noncorporate enterprises to restructure themselves into
smaller enterprises, as is the case with Jakarta's taxi company. Thus
it can be concluded that noncorporate organizations should be kept at a
modest scale. In cases where organizations have grown to an un-
manageable scale (whether corporate or noncorporate) there is a need to
carry out what Schumacher (1974) termed the fundamental task of
achieving "smallness" in large organization by "revamping corporate
enterprises in such a way that tailor-made services are produced at
mass production prices" (quoted in Rimmer, unpublished manuscript,
Chapter 7).
Rimmer suggested that this short-term objective can be achieved
by decorporation but still maintaining a central unit to preserve order
and coordination among the smaller units. Thus he proposed that a
single corporate agency can be used to obtain economies of scale (for
example, for purchasing vehicles) but the task of operating the
organization would be delegated to a set of noncorporate enterprises.
The operation of public transport would be transferred from a bureau-
cratic organization to a market-oriented enterprise. Rimmer further
suggested that partial decorporation is another solution to be con-
sidered, such as permitting the smaller enterprises to offer services
where the demand exceeds the capacity of the corporate enterprises.
This is parallel to what had been suggested in Chapter IV: the
functional integration of IPT and the conventional bus system.
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However, Rimmer believes that the reverse is a better strategy, namely,
first creating noncorporate units (small enterprises) and then cen-
tralizing certain functions at a higher level if there is a need for
better coordination among the units.
Thus it can be concluded from the above discussion, that the
private sector should have a role in the ownership as well as in the
management of public transport. Private sector participation is both
beneficial and possible. However, government support and incentive
are necessary to make it feasible. The government can provide financial
and managerial support to the private sector in return for some social
services to be performed by the private sector.
3. Alternative Transit Management Strategies for Bandung
The issue to be addressed in the Bandung case, where IPT is to be
included in the public transport system, is securing the integration of
the IPT and the conventional systems and securing the involvement of the
private sector, which is the Indonesian government objective.
With regard to transit management strategy, the options are:
a. a mix between the concessionary and the unified management
systems (the current arrangement);
b. unified transit management system including all modes;
c. a unified management for each mode;
d. a concessionary management system by area, for example, by
corridor;
e. a concessionary system by mode.
These options will be discussed with respect to their definition, the
issues faced by each option, the relevant form of organization and
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ownership, and the advantages or disadvantages of each option. Table
V.3 presents the alternative transit management options.
a. A Mix Between the Concessionary and the Unified Systems
The existing transit management system in Bandung is a com-
bination of the unified system of management for the bus service and the
concessionary system for the MPT (motorized public transport) services
comprised of bemos, opelets (jitneys), and minibuses. For becaks the
permit to operate is not restricted to specific areas or routes, but
applies for the whole city excluding the becak-free zones.
Within the framework of the discussion in Chapter IV, the future
transit system in Bandung would consist of the conventional bus service,
the minibus service,4 andthebecak (including motorized becak) service.
A unified management for small vehicles, in this case minibuses and
becaks, with a single large organization was found to be relatively
more costly than for regular buses because of the inherent rigidities
of scheduling and operation in a large firm, and because of higher
unionized labor wages (Walters 1979, p. 16). For these small vehicles,
a concessionary management is more profitable and efficient, even with
fare controls. Thus in this first option, it is more likely to have
the conventional buses managed and operated by a unified management
and the smaller vehicles, by concession. The bus service should then
be provided by a single organization, either publicly or privately
owner (see Table V.1), while the becaks (or motorized becaks) and the
minibuses could be operated by unincorporated private operators, an
association of private cooperatives, or an association of operators
of mixed (government and private) ownership.
4
Includes bemos.
289
Table V.3- Transit Management Options
Transit Managementl
Strategy
Alternative A Concession and
Unified
Alternative B Unified for all
Modes
Alternative C Unified for each
Mode
Alternative D Concession by area
Alternative E Concession by mode
Form of
Organization
t.
Concession:
a. Small-scale
b. Unincorporated
Operator Groups
Unified:
Single organiza-
tion
Single for all
modes
Single for each
mode
Area operator
groupings
a. Small-scale
unincorporated
b. Operator groups
by mode
Form of
Ownership
a.
b.
c.
d.
private independent
private cooperative
private corporation
public
a. public
b. mix of public and
private
c. private (all forms)
a. for buses:
public or private
corporation
b. for becaks and
minibuses:
All forms of private
ownership
a.
b.
c.
public
private independent
private corperatives
a. public
b. all forms of private
ownership (independent,
cooperatives;
corporation)
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For the bus service organization, the choice is between private and
public ownership. Taking into consideration the Indonesian government
objective of private sector involvement, what are the advantages or dis-
advantages of private bus ownership as compared to the present public
ownership? Experience in Jakarta has shown that with the fare limit
imposed by the government, the private operators are running at a loss
unless fares are increased (Soegijoko 1980). The limited capital
available for these operators also has made it difficult to add new
vehicles. As a result, old vehicles are used beyond capacity and
beyond their economic age, resulting in frequent breakdowns and low
levels of service. The public bus company in Bandung claims to have
profits. This might be due to government subsidies (buses were not
purchased but given) and the fact that the company owns a large number
of buses (at present, about 120) and therefore can realize economies
of scale. The fact is unless operating a bus company can be considered
a profit-making business, it is unlikely that a single private company
can afford to invest a large amount of capital to operate such a
service.
The question about becak and minibus organization and ownership in
a concessionary management system is whether that organization should
be independent (small-scale), cooperative, or private corporate. The
large private corporation's advantages include, among other things, the
chance to have the monopoly of the market. However, this is not the
case for small vehicles in developing countries, as was shown by
Walter's (1979) comparison of some Asian cities. A disadvantage of
this form of organization is that since it requires a considerable
amount of investment, participation is limited to those who possess
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large amounts of capital. Other benefits of a large private corpor-
ation, such as access to credit and very little need for financial or
managerial government aid, can also be achieved by the independent or
cooperative organizations. Supported by Rimmer's conclusion (un-
published manuscript, 1979) that "non-corporate organizations should
be kept at a modest scale," it seems that independent or cooperative
are the most feasible forms of ownership.
Regarding the form of organization, the choice is between
unincorporated organization or the association (groupings) of
operators, either by mode or by area, depending on whether the con-
cession is based by mode or by area. Bearing in mind the need for an
integrated service between feeders and CBD linehaul transit as
mentioned in Chapter IV, a sectoral grouping (grouping by area) is
preferable. Ownership in this case can still be either independent or
cooperative. A mix of private with public ownership is not too
attractive for the private sector because of government control
limiting profits.
To summarize, if alternative A in Table V.3 is selected, then
buses will be operated by a single organization publicly owned, unless
the government changes the policy of limiting fares, permitting bus
companies to be run for profit. The becaks and minibuses can be
operated by associations of operators based on service area. Thus the
operator association organizations will consist of representatives of
both becak and minibus operators who have obtained a concession to
operate in a certain sector or corridor. Ownership can be either
independent or cooperative. Government policies that might be needed
in this case are mainly access to credit, standardization of vehicles
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to permit economies of scale for purchase and maintenance, and regula-
tions that protect drivers including security benefits and minimum wage
regulation. The government or municipal authority would also be
responsible for the integration of the service at the city level as
well as between the IPT and the conventional bus, for example, by
stipulating roles for individual modes.
b. Unified Transit Management Including All Modes
As has been mentioned previously, for transit service integra-
tion this option is the most desirable form of management. However, in
terms of organization and ownership, some problems might arise. This
kind of management requires for the entire city one single organization
that is responsible for all types of modes (see Table V.3). If this
organization is not a government agency, then the government should be
able to exercise control over the organization.
If a government agency is to be responsible for the management
of transit in Bandung, it should not be under the central government,
for example the Ministry of Communication, but rather should be under
the local municipal government. At present most transit regulations
are set by the central government, and local governments feel that this
arrangement has resulted in performance unresponsive to local needs
and changes. Local municipal governments have felt the need to have
authority over the public transit service for their respective
jurisdictions. This transit organization can either own the vehicles
(buses, minibuses, becaks), or ownership could be based on a brokerage
concept. Private independent or cooperative owners can put their
vehicles under the management of this agency, either with or without
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additional publicly owned vehicles. Each owner would then receive
either rent for his vehicles or shared profit from the enterprise.
However, the lack of competition and the lack of personal concern in
the operation might result in declining levels of service. A large
organization will incur high administrative costs, which would have to
be channeled into higher fares or increases in subsidy needs. The
alternative of having a private organization be responsible for the
total transit service in Bandung would not be feasible if fare control
is to be maintained.
Unified transit management including all modes is a difficult and
complicated option and is therefore not recommended for Bandung.
c. Unified Management for Each Mode
In this case, three organizations would be responsible for
Bandung's transit service: one for bus services, another for minibus
service, and a third for becak service. The issue is in coordinating
the three systems, a strategy most needed at the corridor level between
the feeders and the city transit system, as well as between the CBD
transit and the crosstown transit. This coordination can be
accomplished by an executive coordinating board that consists of
representatives of the three organizations. This type of organization
is more manageable than is the unified management including all three
modes. First, division of managerial tasks make it less complicated
to operate, and second, the scale can be smaller, permitting more
flexibility to respond to market demands. Furthermore, it facilitates
the standardization and integration of all services.
Theoretically, ownership can be the same as in the previous
alternatives: a single bus company can be either a public company or
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a private corporation (large-scale), while the becaks and minibuses can
be either independently or cooperatively owned. A private corporation,
while feasible, is less desirable due to its large capital investment
requirements, limiting private sector participation. In the case of
independent and cooperative private ownership, the organization
functions only as a broker or as a management unit. Owners would receive
rent per vehicle or profit shares. This would widen the opportunity of
private sector participation, but unless the organization is allowed to
operate as a business it will not be able to function without subsidies.
There is also a limit to the size of the organization. For small cities
where the organization of each mode can be kept at a modest size, it
can perform reasonably well. However, the larger the city, the more
complex and large its transport demands, and other forms of organiza-
tion might be more efficient.
Unless the government prefers to do so for some social or political
objectives, the alternative of unified management for each mode is also
not recommended for Bandung, although it is preferable to the total
unification of management.
d. Concession by Area
In this form of management, all vehicles serve specific areas
by concession. Therefore, the form of organization necessary is the
association of operators by area (spatially continuous grouping,
Gakenheimer 1973). Ownership can be public, private independent, or
private cooperative. Issues are to have the association able to
exercise authority over publicly owned vehicles and to coordinate all
the associations or concession holders at the city level. A municipal
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transit authority including representatives of concession holders by
area can accomplish these tasks.
The advantage of this form of management is that integration of
services in each area (for example, in a corridor) is secured since the
group of operators who obtain the concession is responsible for setting
the schedule and route of the service. Better access to credit and
economies of scale are also other advantages.
A question to be resolved is securing equity among the operators.
How are setting of fares and sharing of profits and costs to be carried
out for the different modes with their different functions? Another
problem is the loss of operator concern and initiative, since operators
do not feel the direct need of or benefits from improving their
operation.
An operational issue that might arise is with respect to becaks,
including motorized becaks. If a driver has to bring a passenger to a
different concessionary area, how is that going to affect the fare
structure? It seems that for modes such as becaks, a concessionary
system by area is not an attractive option, especially since the
current method is a permit to operate in any part of the city without
restrictions other than not to enter becak-free zones.
e. Concession by Mode
Under this option, each type of mode can obtain a franchise
to operate in a route. Thus a concession is given not by service area
but by routes and modes separately, as is commonly practiced. The
form of organization appropriate here is operator grouping by mode
(spatially discontinuous, Gakenheimer 1973) in which ownership can be
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private independent, cooperative, or corporate. However it seems that
it is not relevant to restrict becaks' area of operation through route
concessions, since becaks do not operate on routes, but serve areas
instead. To secure a balanced supply of becaks to serve particular
areas, permits can be issued by city sections (for example, zones).
This should not limit the destination but should limit origins and
waiting places for becaks.
An advantage of this form of management is its flexibility,
resulting in the ability to cope with changing demands. Concession by
mode is also less complicated to administrate than is concession by
area. Operator initiative and concern in this type of management are
also sustained because management decisions will affect operators
directly. Such factors as standardization of vehicles and of fares,
and maintenance at the city level are also facilitated. The negative
side is mainly that service is not integrated among modes or among
service areas or corridors; this circumstance affects mostly passengers
who need transfers.
Supportive government policies again should be directed to the
independent owner and driver and to the noncorporate owner (small-
scale organizations and cooperatives). Regulation of a standard of
service for the whole city is necessary. In this form of management,
a municipal transit authority is necessary to integrate services among
corridors and among modes in a corridor or service area. The transit
authority in this case should have power to regulate and control the
operation of the concession holders.
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4. Policy Implications of Some Alternatives
Although unification of urban transit management -- and
concomitantly nationalization of transit companies, specifically bus
companies -- has been the tendency in the developing countries, this
strategy has been questioned. Standards of management and efficiency
of publicly run transport in developing countries were generally found
to be poor due to lack of financing, outdated regulations, and more
general problems of neglect (World Bank 1975). Further, it was
suggested that monopoly of small vehicles is unprofitable and therefore
uncommon (Walters 1979). Even though by small vehicles was meant
minibuses, this finding can apply to becaks as well.
These factors in addition to the previous assessments of options
indicate that alternatives B and C in Table V.3 are the least attrac-
tive. Therefore here only alternatives A, D, and E will be addressed.
Regardless of the alternative selected, a transit authority at the
municipal level that is responsible for the management of public
transportation in a city is necessary.5 At present this function is
carried out by the DLLAJR, the Road Transport Traffic Service, a
regional agency under the central government Department of Communication
(see Chapter III Section 3.c). However, because it is part of the
central government, this agency cannot be flexible enough to be
responsive to the city's needs and problems. This is a concern shared
by many municipal authorities involved with a city's public trans-
portation. A unit similar to the Traffic Board but with more municipal
5. In 1976 a Traffic Board with an almost similar responsibility was
created in Bandung, but it was abolished in 1978.
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authority and control is what is necessary. The basic membership would
be similar to what it is now, but it could be added to depending on the
need and the transit management strategy selected. The functions and
responsibilities of this transit authority would be closely related to
the type of transit management strategy of the city.
As mentioned, policy issues concern the operational and financial
aspects of transit operation, such as fare structure, entry limitations,
coordination of various systems, standards of maintenance, control of
service levels, and government supportive policies for private small-
scale operators such as access to credit, training opportunities, and
security benefits for drivers.
a. Alternative A: Mix of Unified and Concessionary Managements
This is what currently exists in Bandung: the bus service is
provided by a single government company on a unified management basis;
the becaks and minibuses operate on a concessionary basis6 and are
generally operated by small-scale independent owners. In some cases
becaks are owned by medium-scale noncorporate enterpreneurs.
As mentioned, some of the negative aspects of a public monopoly
of a particular transit service that are commonly found are that reliance
on government subsidy encourages high capitalization; the deteriorating
levels of service are due to lack of competition and to slow and com-
plicated administrative procedures; the fares set are too low to meet
operating costs, which are unnecessarily high to bear the high costs of
6. For becaks perhaps it is more appropriate to call this system
operating permits because becaks do not operate limited to specific
routes.
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the monopoly and hence cause large financial deficits. Some courses of
action toward the basic problems of inefficiency and large deficits are
obtaining high-level management skills by the company and providing
incentives for employers to work efficiently. Government control by a
municipal transit authority should also be applied on the service level
and maintenance standards of the company. Other efforts to reduce
deficits can also be in the form of limiting area of operation and
permitting the private sector to supplement the necessary service, for
example, by relinquishing unprofitable routes to be served by the
private sector (for example, the minibuses) as has been effectively
done in Istanbul ( $anli 1977) , and Hong Kong (Rimmer 1979) . Another
method is through controlling the number of buses operating and having
the private sector ( Minibuses) serve the excess. This is done by
having the buses run at a certain frequency at the fare limit, and the
minibuses at a higher frequency but at higher fares. In this way the
minibuses are serving those who are willing to pay more than rather
than to wait, and service for low-income consumers is not competitive
with that for those who can afford and are willing to pay more. In
such a case the municipal transit authority has a crucial role: that
of controlling the public bus company and coordinating it with the
private sector.
The minibus service is managed by the concessionary system by
private small-scale independent or cooperative owners or by associated
groups of owners. Experience in many cities in the developing
countries has indicated that the concessionary approach works best
when regulation is minimal: free entry and no price controls
(Rimmer, ibid.). However, it is charged that this approach does not
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meet government equity objectives. This is a controversial subject
because this concessionary system is willing to serve the routes not
served by the municipal buses at fares that people are willing to pay,
and it provides services that the people need, such as shorter waiting
times for higher fares. Issues that need government attention are
coordination of service among the concession holders themselves,
between the concession holders and the bus service, controlling
standards of vehicle maintenance and safety, enforcing traffic regula-
tions and support for the operators (drivers and owners) such as
providing training facilities and security benefits. The disadvantages
of small-scale operators, among others, are diseconomies of scale,
difficult access to credit, and vulnerability to external conditions
such as breakdown of vehicles or sickness preventing earning of one's
daily income.
One method that can be proposed here is that termed by Rimmer and Dick
(1980) as a "decorporation of activities" in which there is a central
unit responsible for functions that are most efficiently managed if
combined rather than undertaken by the independent operators. This
method leaves the independent operators free to choose the con-
cessionary system that suits them best. This might alleviate
diseconomies of scale, provide easier access to credit, and help
its members to cope with external problems. The nongovernmental
agencies such as the Coordinating Body of Becak Entrepreneurs and
Drivers (BKPPB) and the Organization of Land Motor Transportation
Operators (Organda) (see Chapter III, Section 3.c) would be most
instrumental for this purpose. The government should provide support
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for these organizations. It would also be easier for the transit
authority to impose the necessary control and regulations on operators
with the cooperation of these two organizations.
b. Alternatives D and E: Concession by Area and by Mode
Concession by area (alternative D) requires the association of
different mode operators as the form of organization to manage transit
in an area (for example, a corridor or a section of the city).
Coordination of services is done at this level. The role of the
municipal transit authority is important in standardizing and co-
ordinating the various area concessioner organizations. This is
similar to a unified management except at a smaller scale, and this
form allows private independent or cooperative ownership of vehicles.
This flexibility of ownership also applies to alternative E,
concession by mode. The difference between the two is that this
latter type of management can also include the unincorporated small-
scale organizations in addition to the operator group organizations.
Policy issues of these alternatives concern coordination among
the concession holders, and setting standards of maintenance and of
levels of service and of fares. Specific policies on access to credit
should be designed to secure an adequate supply of vehicles if buses
are to be provided by private ownership. Other policies on supply
would also be important, such as those on vehicle safety standards.
The role of the municipal transit authority is important in these
two alternatives, to secure city-wide coordination. In alternative D,
an additional role of the authority would be involvement in area
coordination among different systems serving the area. This would be
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necessary if arbitration between the different systems is required.
Policy issues on drivers, such as training facilities and security
benefits, also apply in these cases.
5. Conclusion
The integration and coordination of the different IPT systems in
Bandung with the conventional bus service is expected to be achieved
through the selection of the city's transit management strategy, the
ownership and organization of each system. Assessment of the options
for Bandungon-the above aspects - transit management, ownership, and
organization of the systems - has given the following findings. See
Table V.4. The three transit management alternatives are listed by
priorities. The first alternative, te combination between a unified
management of the bus system with the concessionary management for the
minibuses, bemos and becaks, is what presently exist in Indonesia.
This alternative is considered the most appropriate because to have a
single organization manage the bus system is more efficient considering
the economics of scale, large scale investments and operating costs for
7
buses. Also for Bandung, one bus system should suffice because of the
size of the city. However, ownership does not necessarily have to be
public. A private company could also provide the bus service, if they
are allowed to make profits. If this is desired, perhaps the government
could reconsider the fare limit and devise other means to give access
for the low income groups to bus services (e.g., user's subsidy rather
7. This assumption of scale economies, the likelihood of inefficiencies
of one large organization providing the service needs to be exam-
ined further. What is the range of vehicle numbers owned that would
produce the maximum scale economies? When will inefficiencies
start to occur and how to control it? These are some questions
that need to be further examined.
Table V.4 Ownership, Organization and Transit Management in Bandung
Management Strategy Subsystem Organization Ownership Regulation Role of Transit
Authority
1. Unified Bus Single, large scale Public Control on service Transit service inte-
Private cooperative standards gration between sub-
Private corporation Limited service systems.
Reconsider fare Controlling the bus
limits service management
Financial aid
Concession by
Mode or Area Minibus Small, unincorpor- Private individuals Access to credit Coordinating the con-
Bemo ated Private cooperatives Standardization on cessions with the
Becak Operator groupings vehicles, level bus service
of service,
safety
2. Concession by
Mode Bus Operator groupings Public/private Standards on fares, Coordinating conces-
Minibus by mode corporation vehicles, level sions of the different
Bemo Small, unincor- Cooperatives of service modes in the area
Becak porated Individuals Access to credits, Coordinating services
loans between routes or
area concession at
the city level
3. Concession by
Area Bus Operator groupings Public/private Standards on fares, Standardizing service
Minibus by area corporation vehicles, level Coordinating area
Bemo Cooperatives of service concessions
Becak Individuals Access to credits,
loans
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than operator's subsidy). One thing to be noted here is that in a
case like this, where there is a monopoly of the service, a control
mechanism for the standard of service is important. This should be the
responsibility of the city's transit authority.
The minibuses, bemos and becaks are managed by concession. This
is appropriate because this type of management allows the flexibility
needed by these systems. However, the city's transit authority needs
to be able to control the minibus operations specifically in the fixed-
routes CBD-transit service which are to be provided by the minibuses to
complement the bus service (see also Table IV.25) Coordination between
the bus and minibus service is very important in this case.
The second alternative is where the transit system is managed in
a concession by mode. In this case, the coordination of the total
transit service of the city is the responsibility of the transit
authority. This second alternative stresses the importance and the
need for a strong transit authority with executive powers. The integra-
tion of the subsystem's services is easier to secure this way. For a
small city, this alternative will be feasible but if dealing with
larger cities or metropolitan areas, it will be more difficult.
The third alternative is less attractive in that to have a well-
functioning total transit system for the city, depends on the well-
functioning system in each area of concession. Then another problem
is the coordination of the concession area. Again this is the responsi-
bility of the organizations that were granted the concession, and it
might be not too much of a problem to obtain. However, problems might
arise when trying to coordinate and integrate the systems of each of
these concession areas. As in the second alternative, a strong munici-
pal transit authority is necessary in this alternative.
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VI. CONCLUSION
1. Summary of Findings
a. General Conclusions on Findings
The previous chapters have shown that in Bandung it is possible
to have both IPTs (becaks, bemos, minibuses) and the fixed-route, fixed-
schedule standard buses serve the various transit needs of the city.
The basic issue of integrating the different systems can be solved
through the management and operating policies of the systems. By iden-
tifying the different functions that each system can have (such as
becaks serving the personalized short-distance trips at higher fares;
bemos serving the ride-sharing short-distance trips at lower fares;
the minibuses providing express service for commuters to the CBD or non-
express services in areas where conventional bus service is inappropriate.;
and the regular bus service serving major arteries of high-demand den-
sity areas), the systems are expected to provide services for the dif-
ferent needs with less competition among each other. Further, the
management of these transit systems as a total system by a municipal-
level transit authority is hoped to help the systems to function as an
integrated unit. The form of ownership and organization of the
different systems should be supportive to this transit authority.
The three alternative transit managements most appropriate for
Bandung are: a mix between concessionary and unified systems, the con-
cessionary system by area, and the concessionary system by mode. In
the first management alternative, a single organization for the buses,
managed as a unified system, with either public or private ownership
is appropriate. For the IPTs (to be managed in a concessionary system),
the organization could be in the form of smallscale (independent or
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cooperative) , or unincorporated operator groups with private ownership.
The second and third transit management alternatives, concession by
area or by mode, require an operator-group or a small scale unincor-
porated form of organization. Ownership for buses can be either pri-
vate or public while private ownerships is best for the IPTs. A more
detailed summary of findings is the following.
b. IPT's Function in Bandung
Although in 1976 IPTs in Bandung consisted of becaks, bemos,
opelets (jitneys), and minibuses (Hondas and Colts), for simplification
the IPT system is categorized into becaks and MPT (motorized public
transport); sometimes the latter is also referred to as minibuses.
As in the general case of IPT vehicles in other developing
countries, those in Bandung are either owner-operated, operated by a
member of the owner's family, or rented on a daily or weekly basis.
Daily operations are organized entirely by the drivers. The service
is available most parts of the day, about 10-17 hours per day, seven
days a week. Passengers carried by becaks and minibuses in Bandung
in 1976 were 2618 percent of total daily trips. Nominally this is low
when compared to percentage of daily passenger trips carried by IPT in
other cities of developing countries. However, the role of IPT in
Bandung cannot be disregarded, if compared to the fact that 42.8 per-
cent of total daily trips are done on foot.
Preferences for particular modes by particular groups exist in
some cities. This is also apparent in Bandung. Becaks are preferred
over minibuses by women; for short trips and for non-work trips sucha
shopping and other personal business trips, men tend to prefer the mini-
bus. .Becaks also provide connecting feeder services to the motorized
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public transport routes in the city, which are very central city area
oriented, and so provide complementing services to the motorized public
transport service. These routes are determined by the Road Transport
Traffic Service (DLLAJR). However, most drivers do not adhere closely
to these routes but deviate from them in search for more passengers.
Becaks do not have specific routes. To examine IPT's function in Ban-
dung, the population's pattern mode use was related to trip distance,
purpose, level of income, access to public transport service, vehicle
ownership, and trip origin.
It was found that in 1976 most trips were done on foot (43.9 per-
cent). The MPT was used in 17.7 percent and becaks were used in 9.7
percent of total trips per day. Trips by private vehicles - cars,
motorcycles, and bicycles - comprised 28.7 percent of these trips.
MPT trips were almost twice that of becak trips. This is understandable
because MPT had a wider service area and the fares were relatively
lower. Becak use was for more specific purposes by certain groups of
the population and for shorter trip distances, whereas the MPTs served
a more general purpose.
The MPT was used more than other modes for trips over 2.6 km, while
becaks were mostly used for distances between 0.6 and 2.5 km. Average
becak trip length was about 1.0 km. Most MPT trips were between 1.6
and 3.5 km. Comparing the mode shares of becaks to that of MPT, it was
found that for short distances (less than 1.5 km), becaks were slightly
preferred over MPT. For distances up to 2.5 km MPT was preferred,
although the preference is not too significant. However, for distances
beyond 2.5 km, this preference was quite distinct. These data clearly
shows that there is a clear function differentiation between the two
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types of IPT modes with respect to trip distances.
Relating trip purpose to mode used, it was found in 1976 that
41.0 percent of work trips were done on foot, 14.5 percent by MPT,
and only 7.4 percent by becaks. Education trips showed a similar
pattern: walking had the highest percentage, followed by motorcycles
and MPT (22.3 percent); becaks were used in 9.4 percent of education
trips. Although for shopping trips walking showed a high percentage
(67.5 percent), becaks showed a higher percentage for shopping trips
(12.7 percent) than for the two previous trip purposes. MPT showed the
lowest percentage, 7.8 percent. Trips to get access to public trans-
port services -- feeder trips -- were mainly by foot or by becaks or
MPT. The latter constituted more than half of all feeder trips
(52.6 percent) while becaks comprised only 7.6 percent. Comparing
MPT use to becak use for different trip purposes, it can be seen that
MPT was more used than becaks for all trip purposes except shopping
trips. For feeder trips MPT was 7 times more used than becaks, while
for work and education trips MPT was used twice as much. Thus it can
be concluded that becaks were more used for shopping trips while the
MPT was more used for feeder, work, and education trips.
MPT use showed little variation with income. MPT trips ty the
high- and medium-income groups were about the same, increasing
slightly in the low-income segment. Becaks were used most in the
medium-income groups, slightly less in the high-income groups, and
least in the low-income groups. The comparison of MPT to becak use
as related to income shows that MPT was used by all income levels and
had the same importance (as indicated by the mode share) for all income
levels, while becaks were mostly used by high- and medium-income groups.
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Becaks' importance as a means of transport was highest in the medium-
income level, although it was still less than MPT, which was used more
than becaks at all income levels.
Access to the public transport service has a significant effect on
the use of the service. In 1976 for becaks the maximum access time was
five minutes' walk; beyond this people preferred to walk. For the MPT,
this maximum access time was ten minutes' walk. .However, if the trip
distance was too far to walk, then feeder connections were used to the
MPT.
The relationship between vehicle ownership and the use of IPT was
as follows. Of those who did not own private vehicles in 1976, 12.7
percent used MPT and 6.5 percent used becaks; 76.8 percent walked.
Bicycle owners preferred MPT to becaks: the mode share was 11.6 percent
and 6.6 percent, respectively. This share for motorcycle owners was
8.7 percent MPT and 12.0 percent becaks, while for car owners this share
was 13.0 percent MPT and 13.6 percent becaks. It seems from the above
that MPT was more used that becaks (about twice as much) for those who
did not own any vehicles or had only bicycles. Becaks became more
important than MPT for those owning motorcycles, while for car owners
becaks were used only slightly more than MPT.
Location of trip origin also affects the travel mode selected,
since location of trip origin is closely related to trip destination
and, therefore, trip distance. It is also closely related to
availability of public transport service. Becaks.were basically used
to and from the CBD and the central city area. MPT was used throughout
the city, but dependence on MPT was most significant in the fringe
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areas of the city, where its use increased sharply from those in the
other areas. This was contrary to becaks, for which reliance decreased
significantly in locations away from the CBD and central city area.
The above description of becak and MPT use related to different
factors shows that each factor has its own function in the Bandung
public transportation system. This fact, added with various operating
strategies, can provide a whole range of transport service options for
a city. Including the use of conventional bus services, this range is
expanded even more.
The assessment of transport needs in Bandung indicated that the
IPT and the conventional bus service can meet these different needs for
different market segments through the combination of operating strategies
and vehicle types. For example, the high-income groups can use the
minibus as express service for their work or education trips. The
regular bus service can be used as a local (non express) service at
a cheaper fare than the express minibus service. A smaller minibus
(an improved version of the bemo, for example) can be used for feeder
or short-distance trips at a cheaper fare (but less personalized
service) than the becaks or motorized becaks. The minibuses, bemos,
or becaks can also be used to serve areas where regular bus service
cannot operate (for example, due to the width of the streets). In
addition to the express service, the minibus can also be used as a
local (non express) CBD transit service to supplement the bus service
when the demand is in excess of bus capacity.
The main issue is the integration, coordination, and management
of the different transit systems services.
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c. The Issues
The issues faced in Bandung can be grouped into general issues
faced by all transit systems; IPT-related issues; and city (Bandung)-
specific issues.
The general issues include, among others, the provision of service,
which concerns with management strategy, organization, and ownership of
the system(s); the degree of equity versus profit orientation of the
transit; and related to equity, the issue of subsidy -- to whom and how
much. The problem of choice between a unitary or a concessionary
transit management is the first general issue faced by the municipal
government. The advantages and disadvantages to have one, the other,
or a combination of both depend on the type of vehicle used for the
service to achieve an economy of scale, and whether the noneconomic
benefits of having a large-scale enterprise for the system are worth
the price, or whether any other option is available. An example here
can be mentioned: the bus service as compared to the minibus service.
Economies of scale exist for both service, but the benefit of having
a monopoly of the minibus enterprise is not worth the cost because
there are other options of ownership and management for the minibus
service. Second, the size of the city, and therefore the complexity
and size of demand for transport service, also affects the advantages
and disadvantages of the form of transit management. In a small city
a unified transit management is less complicated than it is in a large
metropolitan area, but its operation depends on the availability of the
managerial skill needed for a large and complicated transit system, and
on the available budget to operate the company. Bandung is a medium-
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sized city, so a unified transit management should be no major problem
there.
The second general issue faced by government is the issue of equity
of service, especially when there is scarcity of government funds. The
transit system should be a public service when the social objective of
equity of service is the first priority. However, if the private sector
is to be involved, a profit motive should be allowed. The level of
trade-off between the one and the other is the issue faced by the
government.
The third general issue is related to the second, namely, the
issue of subsidy. Who should be subsidized -- the transit operator or
the user, who both need it? This is an issue that involves many factors
of consideration and tnat should be decided based on the national
government's strategy.
IPT-related issues include operational issues such as the integra-
tion of services among the different IPT vehicles and between IPT and
the conventional public transport system; reliability of the service;
driver's behaviour; and effectiveness of the transit authority's
regulation and control mechanism over the IPT's operation. Institu-
tional issues include, among others, the form of organization of the
systems, the channel for communication between the authorities and
the IPT operators, and the necessary policies and regulation on IPT's
operators such as access to funding capital for operators, security
benefits, or training and education for drivers. The planning and
design issues of IPT systems - among other factors the identification
of the actual number of demands for services to be provided by the IPT;
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the design of IPT service such as routing, scheduling, fare structure,
and integration of services; the improvement of vehicle design and
technology -are a separate group of IPT-related issues not addressed in
this study.
The issue of reliability of service in Bandung is not a major
problem, except with the old opelets (jitneys), which are scheduled to
be phased out in the near future. Minibus service is quite reliable,
perhaps due to its unrestricted entry, so that there are enough
vehicles to provide frequent service. The fact that there are cases of
overturned becaks is usually due to the street condition (large pot
holes) and loads beyond capacity, mostly carrying goods rather than
passengers. Thus, it is not an indication that becaks construction
alone are susceptible to this type of accident.
Driver behavior that is a major concern is disregard both of other
vehicles and of traffic regulations. Issuance of driver's licenses
should be more strict, but mostly, control and traffic regulations need
to be enforced rigorously. This applies not only to IPT drivers, but
also to all other road users. Two organizations exist in Bandung that
can be used as channels for communication between the government and
IPT operators: the BKKPB and Organda (see Chapter III). These two
organizations can be made more effective and smoother functioning than
they are at present.
No policies as yet exist regarding improvement of driver working
conditions or education. Generally some arrangements for hospitaliza-
tion, small loans, and other needs are undertaken by cooperatives or
by some owners, but it is not a general rule. Perhaps institu-
tionalizing these policies will be beneficial to the drivers. Driver
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access to training also is not available except through regular driving
schools, which are not affordable for most drivers. The only training
made available in Bandung is for becak drivers, and this is vocational
training to prepare them to change to other occupations.
Access to credit for IPT operators is important. Credit provision
exists in Indonesia for small-scale entrepreneurs, but it is still out
of reach for some operators, specifically in the case of Bandung, for
becak drivers. To obtain credit for one motorized becak, an operator
must have ten becaks in exchange or as a mortgage. Many operators do
not own this many vehicles, so they cannot get access to credit in this
manner. Another option for credit is to band together to form
cooperatives. It is doubtful that a cooperatively owned becak can
provide enough profits to support its owners.
The specific issues for Bandung that can be mentioned here
include, among others, coordination and integration among becaks,
minibus, and buses, which offer different services, spatially as well
as functionally; the ownership and management of each system; the
specific choice of vehicle to be used such as the choice between
becaks and motorized becaks, whether to use bemos with improved
vehicle design or just have the minibuses; aiid finally, the need to
have a municipal transit authority with power to regulate and control
Bandung's transit system. These issues were discussed in detail in
Chapters IV and V.
To summarize, what was proposed for Bandung was to have the
regular buses serve a nonexpress CBD or crosstown transit. Extension
of these routes into streets or areas where bus service is not possible
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(due either to physical constraints such as street width, or to low
demand) are supplemented by minibuses, or bemos.1 Special services
such as express service are to be provided by minibuses, while local
and feeder services are to be provided by becaks or bemos. In this
framework, integration issues to be addressed are those between the
bus and extension services, which is another (longer) version of
feeder services between the crosstown and CBD transit; coordination
of services in the central city area, specifically transfers to other
CBD transits. The choice of vehicle involves becaks, motorized becaks,
or bemos to serve the local trips; and whether different zones can
have different modes to serve local transport needs. For example, can
bemos serve a particular zone and becaks another zone, and if so, how
does one limit or control operation of these nonroute-based modes?
Would a single type of local service mode be more appropriate? These
issues need more thorough and detailed study.
d. Organization and Management of the System
Bandung's existing management system is the mixed management
system already mentioned as the first of three possible alternatives.
A single public company is responsible for the bus service while the
becaks and minibuses operate by concession or operating permit, and
are privately owned by small-scale, independent entrepreneurs. If this
type of management is to be retained, then integration of the system
can be achieved with an active involvement of the municipal transit
1. As mentioned in Chapter IV, becak here includes motorized becaks
whenever appropriate, and bemos means the improved-design bemos.
316
authority in the design of the total transit system's service, and the
granting of concessions should be based on this design. The authority
should also be able to secure the cooperation of the bus company and
the coordination of the bus service with the becaks and minibuses.
The second alternative is concessionary management by area.
Sections, or corridors, of the city are given to transit organizations
that consist of operators of the different modes. This approach secures
the integration of the service at the corridor or city-section level.
The issue is integrating transit service among these corridors.
Standardization of fares, service levels, and vehicle design is impor-
tant. The transit authority's function in this case is a cooperating
role at the city level.
This alternative is less attractive than the third alternative,
concessionary management by mode. In this alternative, each mode is
given a franchise to serve in certain corridors. As in the first
alternative, the transit authority's role is central in the coordination
and integration of the various service systems. This type of manage-
ment differs from unified management including all modes in that in
this case, the transit authority is responsible only for the design of
the service to be provided, whereas the operation and management of the
vehicles are in the hands of public and private owners. In the unified
system, design operating and management are all effected by the
organizing company which makes the option unattractive because of the
organizational disadvantages of a monopoly.
The concession by mode is attractive in that it allows the private
sector's participation at any scale: from small independent
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entrepreneurs to large corporate company. The issue is securing
government objectives of equity of transport services if the total
transit system is in the hands of the private sector. In this case,
strong transit regulations and control mechanism by the transit
authority are necessary for successful operation.
e. National and Local Policy Implications
The adoption of IPT systems in an urban public trans-
portation system will undoubtedly have some implication on policies
at both local and national levels.
The major issue of integration and coordination of the IPT
systems -- among themselves as well as with the conventional system --
requires that there be certain operational and technical standards to
be met, for example, on the range of waiting time, on fare limits, and
on vehicle performance and design. Some of these standards, such as
vehicle standards, can be set at the national level, while others, such
as fares and waiting time, are city-specific and therefore should be
set at the local level.
The acceptance and inclusion of IPTs, which generally are con-
sidered as part of the informal sector, also requires some governmental
support. Included here are assistance in getting access to credit,
facilitating (not only tolerating) their existence and their effort
to be integrated in the urban system, and protection from unequal
competition with larger and financially stronger enterprises. Some
degree of order and regulation is necessary to be enforced on the
IPT systems if they are to be part of the urban system. The issue here
is how much of this regulation can be applied without the IPTs losing
their attractive property of flexibility.
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2. Tentative Policy Recommendations
a. Transit Institutions
It is apparent from the above discussion that a transit
authority at the municipal level is needed. This agency can vary in its
tasks and responsibilities from city to city, depending on the manage-
ment strategy adopted in a particular city. This authority should have
transit-regulating power and be responsible for the total transit
management of the city. Membership should comprise the relevant
agencies of the city; in the case of Bandung these are: the Urban
Development Planning Board, Municipal Planning Service, Municipal Public
Work Service, Regional Agency of the Department of Communication, and
the nongovernmental agencies representing the operators, the Co-
ordinating Body of Becak Entrepreneurs and the Organization of Land
Motor Transportation Operators.
b. Control of the Transit Systems
The condition and safety of each public transport vehicle
should be controlled, and periodical vehicle checks should be required
and implemented rigorously. The issuance of operating permits should
be subject to the results of these vehicle control checks. Driver's
license issuance should also be based on strict tests for driver
physical condition and knowledge of traffic regulations. Provision for
driver training should be made available at minimal cost by the
municipal transit authority.
Traffic violation penalties and enforcement of traffic regulations
should be applied equally to all -- not only to public transport
drivers but also to private vehicle operators.
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Adherence to routes by public transport operators should also be
controlled. This needs to be backed up by periodical assessments
whether the designated routes remain appropriate, or need to be revised.
The agency responsible for traffic management of the city should work
in close cooperation with the transit authority,
c. Policies on IPT Operators
Transit operators should be able to obtain access to credit
made available to small-scale entrepreneurs. Credit terms should be
based on assessment of each operator's financial aspects, especially
the independent small-scale entrepreneur. On the other hand, operators
should also be subject to government regulations, such as periodical
checks of the vehicle and operating in nonprofitable area for a length
of period in return for credit.
Drivers should be required to obtain training in driving as well
as in knowledge of traffic regulations; this training should be provided
by the transit authority at minimal cost.
Drivers and owners should be encouraged to form cooperatives for
the improvement of their capital, security benefits, and working condi-
tions with the assistance of the government.
3. Further Studies
Four major topics of study that can refine and support this study
are:
1. Economics of operation of the various types of mode: the bemo,
the becaks and motorized becak, the minibus, and the regular bus
so that a more accurate benefit-cost analysis on the economics of
each mode can be undertaken. This will greatly facilitate com-
parative analysis and assessment of scale economies for each type:
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What is the most efficient size of organization for each mode?
Included also should be the economics of operation for the owner
or driver, for example, actual income per day or hour, effective
working hours, expenditures on-vehicle oepration or maintenance,
and prospects of economic improvement through profits or access to
credit.
2. The delineation of trip demand patterns in a city, including pat-
terns of demand for both individual trips and aggregated trips for
the entire city. These should be more specific or detailed than
the origin-destination by zone as was used in this study. A
disaggregated trip demand pattern or a more refined zonal system
for trip patterns should serve this purpose. However, this type
of study will be more appropriate at a later stage, closer to the
design stage at the corridor level. The whole range of demand-
related studies such as the relationships among socioeconomic
characteristics, private vehicle ownership with choice of mode,
and choice of destination would be useful, but for the purpose of
this present study, which can be considered as a sketchplan, a
more detailed origin-destination survey should suffice. Another
specific study that needs to be done for Bandung or for Indonesia
concerns the actual amount of expenditure that low-income people
can afford or are willing to pay for transportation. This would
be useful in determining the fare limit or subsidy needs of these
low-income people for transportation.
3. One assumption of this study is that an imporved public transport
service will attract additional riders, including those who own or
have access to private vehicles. How valid is this assumption?
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Such a study can address the question of the willingness of
people to switch from walking to using public transport (factors of
distance, fare, convenience, etc.), and from using private vehicles
to public transport. The importance of a private vehicle to a
person or household should also be examined; it this vehicle used
for utility purposes only, or also for other reasons? Having a
car has always been seen as a status symbol; how true is this?
Owning a car and using it for daily travel can be separated.
What other factors induce people to shift to private vehicle
ownership? An alternative that has been gaining importance is to
have a company provide transportation for its employees. This is
a reaction to the inadequacy of the existing public transport
system and the resulting congestion problem, but how effective is
it in reducing people's aspirations to own and use their own
vehicles? Other family members will still need transportation.
Other important and relevant information deriving from this study
can directly or indirectly influence regulations concerning
limitation of urban car use.
4. A fourth topic is a study of congestion effects, including the
efficiency of road space usage by each mode. It has been believed
that becaks, jitneys, bemos, and the KAJ IV increase congestion
and impede traffic flows. A comparative study on actual road
space use per passenger of each mode, inculding private vehicles,
would be useful, as well as a study on the effects of the different
modes on traffic flow.
Other topics for further studies can be suggested here, but the four pro-
posed above are thought to be the most relevant and necessary at this point.
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